
˚ 
 
 

  
 

 

FORAGE VALUE CHAIN ANALYSIS FOR THE COUNTIES OF TAITA TAVETA, 

KAJIADO AND NAROK 

Jos Creemers1, David Maina2, Felix Opinya1 and Silas Maosa2 

1ProDairy East Africa; 2Performeter Agribusiness 
 

Final Report for Narok County 

Nairobi, August 2021 

Integrated & Climate Smart Innovations for 

Agro-Pastoralist Economies and Landscapes 

Kenya’s ASAL (ICSIAPL) 

 



2 
  

Table of Contents 
 
List of Figures, Maps, Pictures  ....................................................................................................................................................... 4 

List of Tables………………………………………………………………………………………………………………………………………………………….……………..5 

Glossary…………………………………………………………………………………………………………………………………………………………….………….………6 

Acronyms and Abbreviations, Symbols and Units ......................................................................................................................... 7 

Chapter 1. Narok County Profile .............................................................................................................. 8 

1.1   Location, size and population ................................................................................................................................................. 8 

1.2   County climate and soil conditions ........................................................................................................................................ 8 

1.3   Livestock farming systems in Narok County .......................................................................................................................... 9 

1.4   Forage species in use by farmers in Narok County ............................................................................................................. 10 

Chapter 2. Forage Value Chain Stakeholder Analysis  ............................................................................... 13 

2.1    Stakeholders’ influence and impact grid ............................................................................................................................. 14 

2.2    Summary of key issues expressed by stakeholders as regards forage crop production .................................................. 14 

2.3    Challenges raised on the general livestock sector in Narok County. ................................................................................. 15 

2.4    Role of the county in the livestock and forage value chain ............................................................................................... 16 

Chapter 3. Forage Sub-Sector in Narok County ....................................................................................... 17 

3.1    Forage value chain actors in Narok County ........................................................................................................................ 18 

3.2    Forage crop production systems ......................................................................................................................................... 18 

3.3    The forage crop production systems compared. ............................................................................................................... 19 

3.3.1 Commercial forage crop production….……..……………..……………………………………………………………………………….……………….19 

3.3.2 Subsistence forage crop production….………..……………………………………………………………………………………………….……..…….19 

3.4    Analysis of the Narok forage market ................................................................................................................................... 20 

3.5    Forage trade key drivers ...................................................................................................................................................... 20 

3.6    Quality awareness and sensitivity ....................................................................................................................................... 21 

3.7    Production costs of forage crops and price mechanisms .................................................................................................. 22 

3.7.1  Rhodes grass hay production costs………………………...…………………………………………………………………………………………….….26 

3.7.2  Rhodes grass hay feeding cost for buyers (dairy and beef farmers)...…………………………………………………………………….…27 

3.7.3  Costs for production of Napier grass………………………………………..……………………………………………………………………….……..28 

3.7.4  Costs for production of Brachiaria grass……………………………………………………………………………………………………………………28 

3.8    Conclusion ............................................................................................................................................................................ 22 

Chapter 4. Forage Crop Seed Market…………………………………………………………………………….………………………….29 

4.1 Seed registration and certification process ........................................................................................................................... 31 

4.2 Seed and planting material in Narok County ......................................................................................................................... 33 

4.3 Constraints faced by forage crop seed suppliers in Narok County ...................................................................................... 34 

4.4 Sources of information on forage crop seeds in Narok county ............................................................................................ 34  



3 
  

Chapter 5. Environmentally Sustainable Forage Production ..................................................................... 35 

5.1 Climate change and land degradation ................................................................................................................................... 35 

5.2 Climate change and the effect on livestock:.......................................................................................................................... 35 

5.3 Climate change and improved forage grasses and legumes ................................................................................................ 36 

5.4 Recommendations to cope with climate change .................................................................................................................. 37 

Chapter 6. SWOT Analysis and Recommendations .................................................................................. 39 

6.1 SWOT analysis for the forage value chain in Narok County ................................................................................................. 39 

6.2 Projects (Government and NGO) on forage development in Narok County ....................................................................... 39 

6.3 Proposed strategies for forage production ........................................................................................................................... 40 

6.4 Recommendation for improvement of the forage value chain in Narok County ................................................................ 41 

6.5 Proposed interventions/project activities in Narok County ................................................................................................. 41 

6.6 Potential partners and collaborators for the project in Narok County ................................................................................ 41 

 
Pictures speak ................................................................................................................................................................................ 43 

Annexure 1. Narok County forage value chain validation workshop notes ............................................................................... 45 

Annexure 2. Recommended forage crop seeds for demo plots in Narok County ..................................................................... 47 

Annexure 3. Case study 1: Keiyian Farmers’ Cooperative Society (FCS) .................................................................................... 49 

Annexure 4. Case study 2: Commercial hay production Ekule Dairies Ltd ................................................................................. 52 

Annexure 5. List of key informants ............................................................................................................................................... 53 

Annexure 6. Questionnaire on input suppliers and service providers ....................................................................................... 54 

Annexure 7. Questionnaire for small, medium and large-scale forage producers…….…..……….……………………………………………60  

Annexure 8. Respondents to forage seed sector questionnaire……………………………………..…………………………………………………..66 

References ................................................................................................................................................................................... ..67 

 

  



4 
  

List of Figures 
 
Figure 1     Livestock farming systems ............................................................................................................................................................. 9 

Figure 2     Stakeholders influence and impact grid……….……………………………………………………………………………………………………………………14 
Figure 3     The forage value chain in Narok county ..................................................................................................................................... 18 

Figure 4     Improved forage varieties produced in Narok ........................................................................................................................... 21 

Figure 5     Composition of production cost of hay in percentage .............................................................................................................. 23 

Figure 6     Cumulative composition of market price for hay. ...................................................................................................................... 24 

Figure 7     Forage seeds value chain in Narok .............................................................................................................................................. 33 

Figure 8     Information sources about forage crop seeds …………………………………………………………………………………………………….. …………34 
Figure 9     Adaptation mechanism for Pastoralists……………………………………………………………………………………………………………….. …………36 
Figure 10   Current ration for the dairy herd at Keiyian FCS ........................................................................................................................ 46 

Figure 11   Improved balanced ration for the dairy herd at Keiyian with improved forages ..................................................................... 47 

 

List of Maps 

Map 1   Map of Narok county .......................................................................................................................................................................... 8 

Map 2   Map of Narok agro-ecological zones ................................................................................................................................................. 8 

. 

List of Pictures 

Picture 1   Overgrown Kikuyu grass in Narok ................................................................................................................................................ 10 

Picture 2   Emaciated calves in Narok ........................................................................................................................................................... 11 

Picture 3   Hay stored loose in a barn ........................................................................................................................................................... 13 

Picture 4   A truck loaded with hay bales ...................................................................................................................................................... 25 

Picture 5   Overgrown Rhodes grass for hay in Narok .................................................................................................................................. 26 

Picture 6   Holstein Friesian cows feeding free range on natural grass ...................................................................................................... 30 

Picture 7   Land degradation in Narok ........................................................................................................................................................... 35 

Picture 8   Harvested hay for baling .............................................................................................................................................................. 43 

Picture 9   Simmental crossbred in Narok county ........................................................................................................................................ 43 

Picture 10 Innovative haybaler by Qiksearch Ltd ......................................................................................................................................... 43 

Picture 11 Emaciated cow under zero grazing system ................................................................................................................................. 43 

Picture 12 Ayrshire dairy cow feeding on Napier grass ............................................................................................................................... 43 

Picture 13 Hay storage in Transmara sub-county ........................................................................................................................................ 43 

Picture 14 Mechanization services of Quipbank Ltd. ................................................................................................................................... 44 

Picture 15 Consultants weighing hay bales .................................................................................................................................................. 44 

Picture 16 Purko Trust Ltd beef fattening farm ............................................................................................................................................ 44 

Picture 17 Land degradation in Narok county .............................................................................................................................................. 44 

Picture 18 Sheep grazing on Kikuyu grass ..................................................................................................................................................... 44 

Picture 19 Kikuyu grass overgrazed by sheep ............................................................................................................................................... 44 

. 

 

  

file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015556
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015557
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015557
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015558
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015560
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015561
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015561
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015561
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015562
file:///C:/Performeter/DESIRA/NAROK/Draft%20Report%20for%20Narok%20%20County.%2030.06.2021%20JC_MD290621-%20SM%20EDIT.docx%23_Toc76015563


5 
  

List of Tables 

Table 1   Example of forage quality and milk production relationship ........................................................................................................ 11 

Table 2   National crop variety registration list 2019. .................................................................................................................................. 11 

Table 3   Stakeholder roles and functions ..................................................................................................................................................... 13 

Table 4   Key issues expressed by stakeholders about forage production .................................................................................................. 14 

Table 5   The role of the county in the livestock and forage value chain .................................................................................................... 26 

Table 6   Forage value chain actors in Narok county .................................................................................................................................... 17 

Table 7   Production costs of Rhodes grass in Narok.................................................................................................................................... 26 

Table 8   Price  analysis of Rhodes grass hay ................................................................................................................................................ 27 

Table 9   Rhodes grass hay qualities and cost of production based on nutritive value .............................................................................. 28 

Table 10 Rhodes grass hay qualities and feeding costs based on nutritive value ...................................................................................... 26 

Table 11 Costs of production of Napier grass ............................................................................................................................................... 27 

Table 12 Costs of productionof Brachiaria grass .......................................................................................................................................... 28 

Table 13 Production costs based on nutritive values for Brachiaria grass……………….………………………………………………………………………….29 
Table 14 Feeding costs based on nutritive values for Rhodes grass hay, Napier grass and Brachiara grass ............................................ 29 

Table 15 Suppliers of forage crop seeds and vegetative materials ........................................................................................................ 32 

Table 16 Example of forage seeds stocked in Narok by agro-vet shops ..................................................................................................... 33 

Table 17 Land use in Narok county from 1970s’-2000 ................................................................................................................................ 36 

Table 18 Suggested climate adaptation measures ....................................................................................................................................... 38 

Table 19 Narok county forage value chain SWOT analysis .......................................................................................................................... 39 

Table 20 Current project in Narok county .................................................................................................................................................... 39 

Table 21 Proposed strategies for Governments and Development partners for improved forage crop production .............................. 40 

Table 22 Proposed actor for collaboration by the project…………………………….…………………………………………………………………………………....42 

Table 23 Current rations for the dairy herd at Keiyian FCS………………………  ………………………………………………………………………………………..46 

Table 24 Recommended rations for the dairy herd at Keiyian FCS………   …………………………………………………………………………………………..46 

Table 25 Summary business case for balanced feeding for the dairy herd at Keiyian FCS…………..………………………………………………………47 

 

 

  



6 
  

Glossary 
 
Carbon sequestration: The process of removing carbon from the atmosphere and depositing it in the reservoir, such as soil or trees.  
 
Carrying Capacity: The carrying capacity of an ecosystem is the size of the population that can be supported indefinitely upon the 
available resources and services of that ecosystem.  
 
Climate change: Change in the state of climate that can be identified by changes in the mean and/or the variability of its properties, 
and that persists for an extended period, typically decades or longer. Climate change may be due to persistent anthropogenic changes 
in the composition of the atmosphere or in land use. 
 
Pastoralism: Refers to both an economic activity and a cultural identity. As an economic activity, pastoralism is an animal production 
system which takes advantage of the characteristic instability of rangeland environments through strategic mobility, where key 
resources such as pastures, nutrients and water for livestock becomes available in short-lived and largely unpredictable 
concentrations. Crucial aspects of pastoralism specializations are; the interaction of people animals and the environment, particularly 
mobility of livestock while grazing/browsing and watering at intervals; and the development of flexible resource management systems, 
particularly communal land management and non-exclusive entitle 
 
Ranching: Livestock production enterprise where a group jointly owns freehold title to land and herd their livestock collectively though 
they own them individually. Selection of members to ranches in Kenya was based on kinship and traditional land rights. Ranching is a 
concept in the Rangelands that is slowly gaining popularity due to its sustainable approach and the immense benefits it offers its 
members. 
 
Range management: The science and art of ensuring the sustainable use of range resources. It relies on ecological principles in dealing 
with the use of rangelands and range resources for a variety of purposes. These purposes include use as grazing for livestock, as 
wildlife habitat, watersheds, recreation and other associated uses. Rangelands are managed principally with extensive practices such 
as managed livestock grazing and nomadic pastoralism rather than more intensive agricultural practices of seeding, irrigation, and the 
use of fertilizers. 
 
Rangelands: Vast undisturbed natural resources and landscapes in the form of grasslands, bushland, woodlands, wetlands and deserts. 
They grow primarily indigenous vegetation, rather than plants established by humans. Rangelands comprise about 89% of all the lands 
in Kenya. 
 
Tropical Livestock Units (TLU): Tropical Livestock Units are livestock numbers converted to a common unit. It is based on a weight of 
250 kgs. Conversion factors are cattle = 0.7, sheep = 0.1, goats = 0.1, pigs = 0.2 
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Acronyms & Abbreviations 
 
AEZs Agro-ecological zones 

AI Artificial insemination 

ASALs  Arid and Semi-Arid Lands  

ASDS Agricultural Sector Development Strategy 

ASDSP Agricultural Sector Development Support Programme 

ASGTS   Agriculture Sector Growth and Transformation Strategy 

FTC Farmer Training Centre 

CBO Community Based Organization 

CCAFS   Climate Change Agriculture and Food Security program of the CGIAR 

CGIAR Consortium of International Agricultural Research Centers 

CI Cutting Interval 

CIAT International Centre for Tropical Agriculture 

CIDP County Integrated Development Plan 

CP Crude Protein 

CBPP Contagious Bovine Pleuro-Pneumonia 

CCPP Contagious Caprine Pleuro-Pneumonia  

CSA  Climate Smart Agriculture  

GDP  Gross Domestic Product  

GHG  Green House Gas 

DM Dry Matter 
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ME Metabolizable Energy 

FAO Food and Agriculture Organization of the United Nations  
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IFAD  International Fund for Agricultural Development  
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Chapter 1.  Narok County Profile 
 
1.1 Location, size and population 
Narok county lies between latitudes 0° 50´ and 1° 50´ South and longitude 35˚28´ and 36˚25´ East. The county borders the Republic 
of Tanzania to the South, Kisii, Migori, Nyamira and Bomet Counties to the West, Nakuru county to the North and Kajiado county to 
the East. It covers an area of 17,933 km2 representing 3.1% of Kenya’s surface and is administratively divided into 6 sub-counties and 
30 wards. These sub counties include: Narok North, Narok West, Narok East, Narok South, Transmara East and Transmara West. 
Further, the county has 16 divisions constituting the administrative sub-units of the National Government. Narok County Government 
was formed by the County Governments Act of 2012 as prescribed in the 2010 Constitution of Kenya and is headquartered in Narok 
Town, off Narok Nakuru Road (CIDP 2018-2022). 
As per the KNBS Census 2019 the county population stood at 1,1157,873 increasing at estimated intercensal growth rate of 4.7% The 
population is projected to increase to 1,282,097 by 2022 assuming constant mortality and fertility rates.  

 

1.2 County climate and soil conditions 
Narok county has four agro-climatic zones namely: humid, sub-humid, semi-humid to arid and semi-arid. Two-thirds of the county is 
classified as semi-arid (Narok DEAP, 2009-2013). Temperatures range from 200C (January-March) to 100C (June- September) with an 
average of 180C. Rainfall amounts are influenced by the passage of inter tropical convergence zones giving rise to a bi-modal rainfall 
pattern. Long rains are received between the months of February and June while the short rains take place between August and 
November. Annual rainfall amount ranges from 500 mm during the dry season to 2,500 mm in the wet season and depending on 
location, low altitude versus higher altitude. 
 
 

Map 1. Map of Narok county 

Map 1 Narok agro-ecological zones 
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The March to June season receives high intensity rainfalls that support growth of grasses and other vegetation that is used to feed 
livestock in the county. The seasons help the farmers in planning for planting and harvesting periods. Narok is a food hub, farmers 
plant wheat, maize, hay and barley in the higher zones. Communities in Narok – especially the lower zones - face frequent droughts 
occurring every four years, which increases the vulnerability of the farming systems. 
 
Forage is a major component in the diets of the ruminants. The high digestible and nutritive value of forages helps to reduce feed 
costs and enables ruminants to exploit their genetic potential. Livestock production in the ASALs is characterized by low productivity, 
due to constraints related to low or erratic rainfall in large parts of the county and the low quality of feeds. 

 
The number of tropical livestock units (TLU) in Narok county does not match with the quality of forages available in terms of meeting 
the nutritional requirements of the livestock. The skill levels required to manage rangelands and (improved) pastures among most 
livestock keepers/farmers is low. In addition, grazing arrangements and calendars to rest pastures for natural restoration have not 
kept pace with the changing land ownership and the competition for other land use. It is fundamental to target rangeland manage-
ment through good pasture management skills to avoid mortality and overgrazing, in combination with good quality rations for 
ruminants during periods of increased nutrient demand (e.g when cows are milked, during finishing before slaughtering etc.). This 
aims to increase performance per animal (milk and growth) and eventually can be an incentive to reduce the number of TLU stocked.  
 
Based on the feed and fodder inventory report for Kenya (MALFI-FAO, 2017) the total livestock fodder requirement in terms of dry 
matter for Narok county was 2,928,223 tons, but the potential dry mater production was approximately 2,266,367 tons. However, 
actual availability of feed in 2017 was less by 46% standing at 1,339,777.3 tons. The county scored adversely in terms of DM, CP and 
ME as follows: DM = 54.2%, CP = 69.2% and ME = 72.2 % respectively. That means that the supply of feed (dry matter, metabolizable 
energy and protein) was below the effective feed demand for the ruminants in the county. Due to improved rainfall in the last three 
years most of the farmers indicated that they have not faced severe forage scarcity and a number of them had conserved hay for use 
during the dry season. In addition, many of the large livestock keepers have negotiated for grazing grounds in different parts of the 
county where they move their animals once “their own” pastures are depleted. 
 

1.3 Livestock farming systems in Narok County 
The majority of the people  in Narok county depend on livestock, crop production, trade and tourism for income and food. The pastoral 
Maasai community is shifting from pastoralism to agro-pastoralism. This community is strongly traditional with much cultural and 
economic attachment to livestock. The majority of the people in Narok county depend on livestock, crop production, trade and tourism 
for income and food. Extensive livestock farming (pastoral, agro-pastoral and ranching) comprises 61% of the total whereas intensive 
and semi-intensive livestock farming systems comprise 39%. These farming systems contribute to majority of the livelihood zones in 
Narok county that constitute 39% from mixed farming, 34% from pastoral, 17% agro-pastoral and 10% tourism (LRA 2019). Livestock 
contribution to cash income through sales of meat, milk, hides, skin and by products is 85, 66 and 40 percent for pastoral, agro pastoral 
and mixed farming livelihood zones. 
 

 
The main livestock species in the county are cattle, sheep and goats. Dominant breeds in the county include Zebu, Dorper sheep, Red 
Maasai sheep and local goats. Communities have continued to diversify into high quality breeds for dairy due to shrinking land sizes 
and increased demand for beef and dairy milk. Thus Boran, Sahiwal, exotic dairy breeds and their crosses are progressively becoming 

Figure 1 Livestock farming systems (adapted from Narok county LRA 2019) 

s 
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popular. The dairy value chain is growing faster under intensive and semi-intensive production systems. Exotic dairy breeds reared 
include Holstein Friesian, Ayrshire, Jerseys and their crosses in the dairy rich sub-counties Narok West, Narok South and Transmara. 

The population of major livestock species is approximately 1.6 million cattle, 2.6 million sheep and 1.0 million goats (KNBS Census 
2019). The county had four (4) company owned ranches and 156 classified as group ranches (NCDP, 2013). There also a few large-
scale commercial farms keeping dual-purpose dairy and beef cattle, goat and sheep, with milk, meat, hide and skin, wool and mutton 
as their main products. 

In Narok county there are two distinct livestock farming systems for dairy cattle identified as follows: (i) intensive farming system 
which is characterised by a cut and carry feeding system which can be a feedlot for beef or stall feeding in a zero-grazing unit, and (ii) 
extensive farming characterised by grazing on natural grassland. A hybrid of zero-grazing and extensive farming systems is the semi-
intensive farming system, which entails grazing on natural grassland with some supplementation in a feedlot. The intensive farming 
systems are further characterised by mixed farming made of food crop/livestock.   
 
In the extensive farming systems, cattle and small ruminants are kept on rangeland grasses where they obtain the largest proportion 
of their feed. In semi-intensive system the animals get some feed supplementation at night and during finishing for the meat market. 
At times they are supplemented, during milking or only during periods of drought. Under the extensive farming system, there is either 
very minimal or no improvement of the grassland done. Grassland management practices such as holistic grassland management has 
either been introduced recently or is not yet in place completely. It is common to have degraded grassland and forage scarcity during 
the dry seasons.  
 
The choice of the farming system in Narok is determined by socio economic factors like the cultural traditions and the desire to 
optimize on the limited resources. In the medium altitude areas with a high population density, land tends to be the limiting factor, 
whereas in extensive farming systems water is the limiting factor as it leads to drying up of the available herbage.  
 

1.4 Forage species used by livestock keepers in Narok County 
There is a wide range of forage species used in Narok, depending on the agro-ecological zones, soil fertility and feeding systems. In 
intensive farming system under zero grazing, semi zero grazing, Napier grass (Cenchrus purpureum) is the most popular grass used, 
especially in the medium altitude areas, where most of the dairy production is concentrated under mixed systems.  
 
Star grass (Cynodon dactylon) and Kikuyu grass (Cenchrus Clandestinum) grow, depending on location, naturally and are used for 
grazing. Rhodes grass (Chloris Guyana) is mainly used for hay making and mostly targeted for commercial purposes. The use of forage 
legumes is not widely adopted, naturally occurring Desmodium ssp. being the most common. Cow peas (Vigna unguiculata), lucerne 
(Medicago sativa), Dolichos lablab (Lablab purpureus) and lupin (Lupinus albus) are now demonstrated by KALRO and CIAT 
demonstrates Sun Hemp (Crotalaria juncea) and Desmodium ssp. in plots spread over the county. Maize (Zea Mays) and forage 
Sorghum (Sorghum drummondii) silage are also used, but the technology is not widespread yet in the county. Maize for forage has a 
lot of potential in the higher altitudes and Sorghum in the relatively dry areas.  
 
 
 Picture 1 Overgrown Kikuyu grass in Narok 
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The rangelands are highly degraded due to overgrazing and lack of controlled during grazing periods or high stocking rates. The main 
grass species found in free grazing on natural grassland systems include: Cenchrus ciliaris, Eragrostis superba, Enteropogon 
macrostachyus, Panicum maximum, Themeda triandra and in minor proportion, Digitaria abyssinica, D. milanjiana, and Leptochloa 
obtusifolia. Some of the naturally grown legumes include Stylosanthes scabra, Macrotyloma axillare, Leucaena leucocephala, and 
Acacia spp. Under this feeding system, minimum or no improvement of grassland has been carried out. 
 
Napier grass (Cenchrus purpureum) is the most popular grass in the intensive farming systems in Narok mainly the varieties Bana, 
Kakamega I and Kakamega II. The Brachiaria varieties namely, Xaeres, Piata, Basilisk, MG4 and Mulato II have been introduced but the 
total area used for this grass is still small. On some farms cut and carry grass, Lucerne and/or forage Sorghum is grown under irrigation.  
 
In addition to generally low quality of fresh cultivated and preserved forages due to poor management practices in all farms, 
smallholder, large scale and in ranches alike, the quantity and quality of forage available depict a seasonal fluctuation. Most areas 
experience an acute shortage of supply during the dry period. During such times, the hay available during this period is of very poor 
quality. 
 
The main forages used in Narok such as Napier grass which under the prevailing management practices can offer circa 6-7 MjME/kg 
DM (Dry Matter) and 6% CP, and low-quality hay with an average ME of 5-6 MJ/kg DM and 4% CP. These type of quality forages do 
not cover the nutrient requirements of the exotic dairy cows as found in the intensive farming systems in Narok. These forages have 
a low energy density and high fiber content. The high fiber content in these forages and the low digestibility limits the feed intake 
before they cover their nutrients requirement levels, particularly of exotic dairy breeds. 
 
Due to lack of skills or knowledge, it was also noted that farmers fed cows on overgrown Napier grass further hindering the nutritive 
values needed for improved milk and beef production. This practise was also responsible for increased greenhouse emissions. An 
analysis of use of improved forages (Napier) for feeding and how they could contribute to improved milk production is shown in table 
1 table below. 
 

Table 1. Example of forage quality and milk production relationship 
(550 kg body weight (BW) stall-fed dairy cow, 150 days in milk, 70 days pregnant, DMI based on 1.3 % NDF, milk 3.7 % fat and 3.1 % protein. 
Milk price: KES 35/ltr, Napier grass price: KES 2.0, 1.6, 1.0 per kg (from poor to high quality) 

 

*NDF: Neutral-Detergent Fibre, ME MJ: Metabolizable energy in Megajoules, CP: Crude protein, DMI: Dry matter intake, MP: Metabolizable protein, ME%: 
ME supply as a percentage of total requirement, MP%: MP supply as a percentage of total requirement, CH4: methane, MAFC: Margin Above Feed Cost. 

 
Different forage species and varieties have been registered at the National Crop Variety List (most recent August 2020) in different 
years. Rhodes grass cv Boma and Rhodes grass cv Elmba were first registered during the period 1960-1976. Other varieties registration 
dates are as per table 2 below. 

 
Table 2. National Crop Variety Registration List 2019 

Legume / Pasture 

grass 

Oldest entry on the variety 

list 

Latest addition to the 

variety list 
Number of varieties 

Rhodes 1960 1976 3 

Seteria 1956 1956 2 

Panicum 1955 1955 1 

Lucerne 2015 2015 5 

Brachiaria 2016 2016 3 
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Although the adoption of Rhodes grass is rising in Narok county, this is an “outdated improved variety” and focus should go beyond 
Rhodes grass to other more recently developed and released species or varieties e.g. Brachiaria and Panicum. These – if well managed 
- perform better in terms of nutritional profiles (DM, ME, CP, NDF). It should be noted that agronomic practices and stage of harvest 
influence nutritional quality significantly. 
 
Rhodes grass (Chloris gayana) is preferred compared to other grasses due to: (i) its potential for hay making, (ii) seed production - 
seeds easily and in large quantities, and (iii) higher yields compared to range land grasses. In addition, the uptake of Rhodes grass in 
Narok has been faster because the Hay Growers Association has been popularizing its adoption. In addition to this, farmers in the area 
are used to growing wheat which has similar agronomical practices and ecological requirements and can be used as a cover crop thus 
reducing the cost of land preparation for Rhodes grass. Further advantages include (iv) farmers can do their own seed reproduction, 
suitability of small scale production and use of simple tools to harvest e.g baling box, slashers and/or bush cutters, (v) the crop is easy 
to eradicate unlike other grasses such as Couch grass and Star grass.  
 
Although the adoption of Rhodes grass for hay has been on an upward trend, there are challenges that have been observed regarding 
the overall performance of Rhodes grass as an improved variety and its ability to support farmers to improve milk and beef 
productivity. Such challenges include low germination rates due to seed quality, absence of improved varieties in Kenya since the 
introduction of Boma and Elmba Rhodes grass, and the low nutritive values for ME and CP. The grass also requires knowledge, skills 
and expertise to get quality forage for ruminants which are lacking among many of the smallholder growers. Farmers should therefore 
be supported and encouraged to grow other grasses with higher potential in terms of yield (per acre tonnage) and nutritional value 
for their ruminants. 
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Chapter 2. Forage Value Chain Stakeholder Analysis   

 
There are a number of stakeholders who are playing different roles in the forage value chain and the larger livestock value chain in 
Narok county. These roles include regulatory, trade, seed production and distribution, and support services as presented in table 3 
below. 
 
Table 3 Stakeholder roles and functions   

 

Stakeholder 

 

 

Roles and functions in forage sector 

1. National Government - Policies and regulations on fodder trade through MOALF, KEBS & KEPHIS 
- Promotion of technology on forage production 
- Forage related projects 

2. County Government -Forage trade regulations and policy 
-Enforcement, levies and cess collection 
-Demo plots and training (NPTC) 

3. Seed companies and research 
institutions 

-Seed multiplication, collection, distribution  
-Training and creating awareness 

4. KALRO -Research on new seed varieties 
-Distribution of Forage crop seeds  
-Trials and awareness creation on new seed varieties 

5. KEPHIS -Registration of all new seed varieties 
-Approval for importation 
-National performance trials 
-Seed quality control and monitoring 

6. Farmers associations 
 

-Forage production, awareness and trade 
-Forage conservation and storage 

7. NGOs and donor organizations -Promotion of forage varieties and adoption 
-Awareness programs on forage conservations 
-Infrastructure for forage conservation 

8. Input suppliers and Support services -Provision of Forage crop seeds, fertilizers and herbicides 
-Provision of farming services & Equipment 
-Training in agronomy and farm productions 

9. Forage producers -Production of forages for commercial and subsistence purposes 
-Utilization of farm inputs and services 
-Conservation of forages 

9. Traders and transporters -Forage trade price setting and market linkages 
- Distribution of forages to dairy and beef farmers 

10. Dairy and beef farmers  -Utilization of forages as end users 
-Production of beef and dairy products 

11. Finance institutions -Provision of credit and lending to livestock farmers/forage producers 

12. Academic institutions -Training on forage and livestock production 
-Research and development 
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2.1 Stakeholders’ influence and impact grid 
The stakeholder influence and impact grid for Narok county is summarized as below. 
 

Figure 2 Stakeholder influence and impact grid 

Keep them satisfied 
Local community and elected representatives 
Commercial forage producers 
Dairy and beef farmers 
Donors 
Youth and women groups 
Community opinion leaders 
Seed companies & Research institutions 
Project partners 

Manage closely 
KALRO (Demo Farms) 
Demo farm owners 
Ranches and Conservancies 
County Government 
Livestock keeping community groups 
Youth and women leaders 
Cooperatives 

Monitor closely 
Donor projects and Government projects 
Innovators and technology service providers 
Mechanization service providers  
Traders and value chain actors 
Civil society 
Academic institutions 

 

Keep them informed 
National Government - MOALF 
Kenya Wildlife Services 
NGOs and project teams 
Meat and milk processing companies, coops  
Entities working in conservation 
KEPHIS 
Banks and financial institutions 

 

 

 

2.2 Summary of key issues expressed by stakeholders as regards forage crop production 
 
Table 4 Key issues expressed by stakeholders about forage production 

Issue Challenges Interventions Recommended   
1. Forage crop 
seeds scarcity 

1. Farmers do not access seeds easily as 

they are not available in agrovets. 

2. Seed varieties preferred are expensive. 

3. Low awareness about the benefits of 

improved forages. 

4. Limited husbandry skills to support the 

growing of improved forages. 

1. Seed companies/distributors to increase distribu-

tion network and seed supplies. 

2. Reduce cost of seeds to increase uptake and avail 

seed quantities in affordable (small) size packages. 

3. Increased awareness of forages to create demand. 

4. Use of demo farms for farmer trainings. 

5. Encourage diversification of forages beyond 

grasses; introduce legumes + other forage crops. 

2. Unpredictable 
weather patterns 
 

1. Weather is erratic, and farmers get low 

yields due to inadequate rainfall. 

2. Post-harvest losses due to rainfall at the 

time of baling. 

1. More accurate weather monitoring and early 

warning systems (EWS). 

2. Flexibility in conservation methods e.g., silage 

making in addition to hay making.  

3. Consider, where feasible, irrigation to address 

periods of drought. 

3. Post-harvest 
losses and 
inadequate 
storage 
 

1. Inadequate storage facilities. 

2. Lack of security for storage bunkers, 

barns. 

3. Limited capital to improve or upscale. 

storage facilities. 

1. Invest in more storage through PPP. 

2. Tailor-made financing to upscale storage. 

3. Consider making of haylage.  

4. County to encourage livestock keepers and sector 

stakeholders to set up strategic feed reserves for 

dry periods. 

Interest and impact 

High 

Low 

P
o

w
e

r/
in

fl
u

e
n

ce
 

High Low 



15 
  

4. Rising 
production costs 
and equipment 
scarcity during 
peak season 

1. Farm inputs and services have been 

increasing hence steadily lower profits. 

2. Lack of adequate machinery and 

equipment during harvest season. 

1. Subsidized inputs for forage production. 

2. Encourage intensified production of hay to benefit 

economies of scale. 

3. Encourage leasing models for farm equipment with 

farmer groups & farm equipment service providers 

5. Unstructured 
hay markets 

1. Purchases driven by emergencies e.g., 

drought, flooding, poor planning. 

2. Unstandardized   weights and quality for 

bales in the market.  

3. Higher influence by the traders in the 

forage supply chain.  

4. Poor linkages between hay producers and 

livestock keepers (users). 

1. Increased farmer awareness on improved forages. 

2. Develop and implement standards for hay and 

enforce a weight-based and not bale based trading 

system.  

3. Use technological innovations e.g e commerce 

apps to connect producers to buyers. 

6. Poor 
infrastructure 

1. Inaccessible roads leading to losses, of 

milk and wastage of forage. 

2. High transport costs of hay to the 

livestock keeper in the interior. 

1. Improve / upgrade road infrastructure. 

2. Land consolidation by neighbourhood farms to 

make mechanization more affordable and cost 

effective. 

7. Unethical 
practices by 
service providers 

1. Some contractors   are said to read just 

hay balers or make bales out of one 

resulting in losses to farmers and high 

hay prices in the market. 

1. Enforce regulations on weight to set the standard 

sales units as Kgs. 

2. Require service providers to belong to formal 

associations to facilitate the enforcement of code 

of conduct. Or sector by-laws.  

 

2.3 Challenges raised on the general livestock sector in Narok County 
 

a). Unstructured livestock markets 
Buyers of livestock have frustrated the implementation of the Narok County Livestock Bill that requires cows to be purchased at 

designated sale yards using weighing scales. This reduced incomes for farmers with cattle traders dictating the prices and undercutting 

farmers. Traders play an important role in the livestock sector as well as in the forage market. Bringing supply and demand together 

and having a particularly good insight in the different quality categories in the market they can group and re-group animals for example 

before they reach their final destination. However, the market where live animals are traded as well as the forage market for hay, 

silage, fresh grass as well as commercial feeds needs to be more transparent for all parties and the adoption and use of weighing 

scales can be a first step into this direction. 

b). Inadequate extension services.  
Farmers do not receive adequate and timely extension services to enable them to adopt best agronomical and livestock animal 

husbandry practices.  

c). Forage crop diseases.  
Maize farmers are severely affected by Fall Army Worm, lack of funds and lack of knowledge on crop pests and diseases calls for 

county interventions to resolve the pests being too late or not at all resulting in crops losses. This is likely to negatively affect yield and 

quality of maize silage production. 

 

d). Poor breeding practices.   
There are instances of inbreeding in the local Zebu population in the area, county efforts to offer Sahiwal bulls on subsidized rates is 

so far unable to meet the existing demand. The result is that farmers have low quality stock of animals that are not profitable as they 

take long to gain weight in readiness for the meat market. As such “eating” into farmer (feed) resources and not achieving the higher 

grades of carcass quality in the meat market that attract a premium price.  

 

e). Cultural issues affecting the adoption of new technologies.   
Most of the Maasai livestock keepers have maintained their pastoral systems where grass cultivation is not a common practice. Use 

of improved grasses or managing the available pastures through controlled grazing and conservation of excess grass, is not yet 
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practiced. For example, a proven strategy like destocking to reduce animal losses during periods of drought because of forage and 

water scarcity is often applied when animals are already too weak due to lack of forage and water. In addition, the movement of 

animals in search of pastures and water reduces their productivity, predisposes them to diseases and reduces milk supply to the 

households contributing to malnutrition in the families, which mostly affects the children.  

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4 Role of the County in the livestock and forage value chain 
As per the 2010 Constitution, agriculture is a devolved function and therefore it is implemented at the county level. Livestock 
production is one of the departments under the county’s agricultural docket. The ICIASPEL project is designed to work in collaboration 
with the county. The county government working through donor funded projects (such as RPLRP & ASDSP) has enhanced the uptake 
of improved forages especially Rhodes grass. Between the years 2015-2021, the county distributed at least 6,000 kgs of Rhodes grass 
seeds. The County Government is expected to implement the roles in livestock promotion as tabulated below. 

 

Table 5 The role of the county in the livestock and forage value chain 

Role of County Sections 

 

Key Functions Areas 

 
 
 
 
 
 
 
 

Livestock production 
 

Policy and legislation. - Policies and legislation to manage the livestock 

sector (e.g Livestock Yard Sale Bill and the Animal 

Welfare Bill). 

Agricultural extension, training, 
research and information services. 

- Farmer extension services 

- Farmer information and advisory role and linkage 

to service input providers and markets 

- Disease monitoring and vaccinations. 

Agricultural Mechanization Services 
station (AMS) 

- Contracted farming services for farm mechanisa-

tion such as hay production, tractors and balers. 

Narok pastoral areas training centre 
(NPATC)   

- Training famers on livestock production through 

amongst others demo/learning farms.  

- Organizes demo plots for forage crops. 

Breeding services - Breeding services (AI and/or Natural) for 

improved breeds (Sahiwal at subsidized prices). 

Project implementation - Implementation of donor projects in livestock sub- 

sector (NARIGP, RPLRP & ASDSP among others). 

- County livestock staff oversee projects from the 

national government and other multilateral 

donors in the livestock sector. 

Picture 2. Emaciated calves in Narok South 
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Chapter 3.  Forage Sub-Sector in Narok County 

 
3.1 Forage value chain actors in Narok County 
 

Table 6 Forage value chain actors in Narok county 

Actor 

 

Roles Key Activities 

1. Farmers and farmer 

groups producing 

forages 

- Collection of seeds from 

natural grasses. 

- Production of forage crops and 

crop residues from food crops. 

- Harvesting forage crops and 

crop residues, storage and 

selling excess in the forage 

market.  

- Forage conservation and 

storage (hay or silage).  

- Producers of cereal crops and 

selling residues (straw and 

stover. 

Production of forage crops is done by cooperatives, large- and 
small-scale growers and subsistence farmers who also practice 
crop farming. The smallholder farmers (some at subsistence 
level) sell surplus hay when they have enough for feeding their 
own livestock. Commercial forage crop producers are increasing 
in number and the most common forage crop produced in Narok 
is Rhodes grass hay, the area under cultivation varies on the 
location in the county. Most of the hay in Narok, is baled and 
sold to other counties. Baling is done both mechanical and 
manual, using a hay baler or a hay box respectively. A number 
of farmer groups have hay barns built under donor-funded 
programs. Baling and selling of maize silage was also observed 
although the production of silage at formative stages with Narok 
being the production zone or sourcing regions for neighboring 
counties. 

2. Traders - Harvesting, aggregation, and 

transportation. 

Rhodes grass is the species that is most traded as hay. It is traded 
among hay producers, hay traders, transporters and customers 
(farmers and livestock keepers) from neighboring counties of 
Nairobi, Kajiado, Machakos, Kiambu, Taita Taveta and even 
Laikipia. A few dairy farmers produce their own hay and maize 
silage in Narok but transport it to their farms in the neighboring 
counties where the cows are. Green forage (Napier grass and 
natural pastures) is also traded informally by small scale traders 
especially in Transmara, Narok South and Narok West where 
farmers have adopted pure exotic breeds of dairy cows. There 
are number of wheat and maize farmers selling wheat straws 
and maize stover during dry periods. 

3. Transporters - Aggregation, transportation, 

and selling. 

Transporters use lorries, pick-ups, motorcycles and bicycles to 
transport hay. There are a few customers buying densely 
compacted baled maize silage. Most of the transporters are 
hired by customers (farmers, livestock keepers who are end 
users) to transport hay although a few acts also as traders. 

4. Dairy and beef 

farmers buying 

forages  

- Storage, and processing of 

forage / crop residue / TMR for 

cow feeding. 

Buyers of forages from Narok are mostly small and medium 
scale dairy farmers with improved dairy breeds and operating 
dairy farms in peri-urban areas of Nairobi, Kajiado, Machakos 
and Kiambu counties. These farmers generally do not have 
enough land to grow their own forages, the climatic conditions 
do not allow the farmers to grow a good forage crop or the 
quality of the Rhodes hay is better than what is available locally. 
The farmers depend on hay which is commercially traded and 
available all year-round. 
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3.2 Forage crop production systems  
Forage crops produced and traded in Narok county include forages, such as Rhodes grass, Maize silage, Sorghum, Sunflower, 
Brachiaria ssp., Napier grass, and other naturally grown grasses. Legumes grown in the area include Desmodium ssp., Lupins and 
Lucerne (at small scale). These forage crops are grown by small holder farmers, as well as medium and large-scale farmers. There is 
limited trade in crop residues such as maize stover and wheat straw. Rhodes grass hay is the major forage crop traded in Narok county 
although there is a growing interest in maize silage which is in its early stages. The uptake of other improved forages e.g. Brachiaria, 
Panicum. Cultivation of more protein rich forage crop like Sun hemp is still at infancy stages. 
 
Forage production in Narok county is purely rainfed, no commercial irrigated forage production at a larger scale was taking place at 
the time of the study. In view of the counties targeted by the project, Rhodes grass in Narok was leading as the most cultivated 
“improved” forage crop for hay production. The practice of cultivated hay for commercial purposes was spurred by several past 
projects such as SNV’s KRDP & KMDP and spearheaded by the county, national government projects and other development partners.  
 
The county has also attracted producers of maize silage who sell baled maize silage in both small sized bales (40 – 60kgs) and bigger-
sized bales (300-400kgs) to dairy farmers – or use for their own farms - in the neighbouring counties of Machakos and Kiambu. Some 
local sales of baled silage was observed. It was however observed that post-harvest storage losses were high despite good preservation 
practices. Covering the silage bunker with soil, protection with a fence and security of the silage clamps and bales needed to improve 
to reduce the huge risk of post-harvest losses.  
 
The hay market dominates the forage market and is predominantly traded on volume basis. Kenya Bureau of Standards developed a 
hay standard to provide guidelines for minimum nutritional, weight and safety requirements of commercial hay in order to facilitate 
trade, but its application needs to be enforced to become effective (Grass Hay, Kenya Bureau of Standards, 2018). The standard for 
hay does not answer the question what to do with hay, or other forages that do not meet the standard like Rhodes straw (Rhodes 
grass which is harvested after seed collection) these roughages still have a value but they need to be available in the market at a lower 
price in line with the nutritional value of the forage. 
 
The hay trade is directed to ruminant livestock farmers in other counties. The quality of the pastures in the lowlands during dry periods 
and the hay produced in these areas is of very low nutritional quality. In the medium to high potential areas there is scarcity of forages 
nearly throughout the year because of small land sizes and high number of TLU that are kept at the farms that continuously use hay. 
Efforts made by stakeholders in the county on forage production focus on more on volume rather than quality. The forage value chain 
in Narok is as illustrated in figure 3 below. 
 

Figure 3 The forage value chain in Narok county   
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3.3 The forage crop production systems compared 
Commercial forage production and subsistence forage production systems exist side by side in Narok county. The commercial forage 
value chain in Narok is dominated by hay which is generally harvested at a late (towards seeding) stage when the expected yield/acre 
is high but the quality low. Rhodes grass is used predominantly for hay, but it is also baled together with naturally growing grasses. 
This is followed by Napier grass, mainly as cut and carry, in the dairy rich regions of the county where intensive farming is practiced. 
Natural grasslands are used for grazing. The low quality (high fiber, low protein, low digestibility) is partly attributed to the inadequate 
knowledge about the relation between agronomy of forage crops and ruminant nutrition, low level management skills in forage crop 
production among cattle farmers and livestock keepers, level of mechanization, capacity during harvest (speed of work), forage crop 
seed varieties used and inadequate storage facilities.   
 

3.3.1 Commercial forage crop production 
Commercial forage production in Narok is purely rainfed and established on private farms by individuals, farmers groups and private 
companies. The acreage varies from 2 acres to over 700 acres. Rhodes grass is the predominant commercial forage crop in Narok. 
Some of the large-scale forage crop producers include Ekule Dairies Limited, Wambugu Farm, Moijo Farm, Nutty Farm, Pro Leaf Farm 
and Purko Trust Farms. These commercial farms have invested in mechanization and farm equipment and observe the right agronomic 
practices starting with land preparation, use of certified seed and application of fertilizer as guided by the results of soil analysis. In  
 
Annexure 4 the case of Ekule Dairies Ltd is highlighted. Improvements on efficiency and efficacy along the production chain of Rhodes 
grass on the farm (seed to feed) can reduce production cost and allows Ekule Dairies to bring better quality hay in the market – even 
at a slightly lower price. This would be beneficial for both Ekule Dairies and their clients. A better quality hay needs more intensive 
market linkages to find clients who are willing to pay a premium for it; producing for regular customers gives this win-win opportunity.   
 
Average bales per acre harvested in Narok range from 200-300 bales per year averaging two cuts per year when rainfall is good (the 
weight of the hay bale ranges between 12-15kgs). Among the key challenges faced by commercial hay producers include invasions by 
pastoralists, lack of timely market for the hay produced, shortage of storage facilities, poor road infrastructure and lack of market 
information within the county (some areas lacking hay while other areas have access). According to the GoK/FAO Fodder and Feed 
Inventory report (FAO, 2017), Narok county suffers periodical shortages of forage from time to time. 
 

3.3.2 Subsistence forage crop production 
Subsistence production of grass for hay is practised by farmers on small pieces of land average mostly below one acre. The smallholder 
farmers use Rhodes grass for hay, Napier grass and naturally growing grasses. The smallholder forage producers use uncertified seeds 
mostly purchased from their neighbours or other farmers multiplying seeds in the informal seed market. They rarely apply manure or 
other synthetic fertilizers. Multiplication and sales of forage crop seeds is primarily done to supplement farmer incomes. Production 
of the forage crop seeds is done manually right from land preparation, planting and harvesting. Most of these production processes 
are carried out by the owners with little or no external labour. The farm tools and implements used to harvest hay include sickles, 
slashers and bush cutters. In some cases, hay is not baled but harvested and stored in loose and heaped in a barn. The per acre yield 
reported under this system is less than 100 bales, a low production that is occasioned by below average agronomic practices such as 
poor soil health and fertility, irregular application of fertilizer, farmyard manure or compost, absence of moisture conservation e.g., 
in form of mulching.   
 

 
  

Picture 3 Hay stored loose in a barn 
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3.4 Analysis of the Narok forage market   
The forage market in Narok comprises of both formal and informal players. Commercial producers of Rhodes grass hay comprise of 
the formal value chain and have invested in equipment, storage and employ above average agronomic practices in hay production. In 
some instances, they have established linkages with end users to offtake hay at the end of the season. Informal players comprise of 
smallholder (subsistence) forage producers who do not usually have sufficient capital to produce in a larger scale.  
 
In most cases, they sell the excess produce but do not have access to the more structured market.  The forage market can be described 
as informal with information asymmetry between producers, hay traders and buyers, there are no regulations and the market lacks a 
pricing mechanisms for hay related to quality and even weight. Natural fresh grass (sold in bags) and Napier grass (mainly sold in pick-
ups) also constitute part of the commonly traded forages in the informal market segment.  

 
In the regions where dairy farming is practiced like Transmara, Narok South and Narok West, a number of farmers have adopted 
improved forage crops in addition to Boma Rhodes e.g. legumes such as Desmodium, Lupin and Soya. Sunflower is grown to 
supplement the other animal feeds. The production of these is however done in small quantities. 
 
It was observed that a number of commercial hay producers and farmers who sell their excess stock of hay had enough hay due to 
the good rains that had been received in the past three years, most of these stocks of hay had remained unsold for over one year. The 
unsold stock negatively affected the cash flows of the hay producers, which further constrained the production for the subsequent 
seasons due to limited storage space and the working capital tied up in the unsold hay stocks. Continuous harvest of the grass was no 
longer possible due to the diminishing storage capacity and cash flow problems. This resulted to unharvested seasons where the grass 
was left to mature, drop the seeds and the cut for mulching. This led to significant losses for the forage producers that threatened the 
continuity of the forage production enterprise, compounded by post-harvest losses due to often poor storage practices. It was also 
noted that the lack of equipment was negatively affecting both the quantity and quality of the hay produced in county. 

 

3.5 Forage trade key drivers 
Forage trade in Narok county is generally unstructured, informal and unpredictable. It is driven mainly by the weather and hay prices 
and supplies from other hay supplying counties like Nakuru, Trans-Nzoia and Laikipia counties deficient in forage. The purchase 
patterns are mostly unplanned and driven by drought patterns, hence irregular. Most of the farmers in Narok West, Transmara and 
Narok South had not sold their hay stocks as they were not part of the established trade and distribution networks that link them to 
the traders and transporters dealing with hay. This showed a huge disconnect in market access information between small scale hay 
producers, traders and/or buyers. 
 
In Transmara, natural Brachiaria ssp. was identified and there was also increased adoption of improved Brachiaria ssp. Commercial 
production of Brachiaria had not yet commenced. Commercial forage production was observed among producers with variable land  
sizes some operating large scale farms of over 500 acres. Majority of the local purchases of hay by the end users were emergency 
purchases driven by the onset of drought or crop failure and therefore ad hoc in nature. The demand from other counties was a more 
reliable sales avenue throughout the year. Narok however faces competition from other counties such as Trans-Nzoia, Nakuru and 
Laikipia. It was not a common practice for hay producers to have formal contracts with traders or end users in the forage market. 
Although on a much smaller scale, the trade of wheat straw and maize stovers was observed among large scale wheat and maize 

Picture 4  A truck loaded with haybales. 
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farmers respectively. The baled straw (10-15kg) was sold at Kshs 50-60 per bale and was commonly presented to the market after the 
harvest season of wheat or barley. In some cases, cattle, sheep and goats from neighbouring farms were allowed to browse on the 
harvested fields of wheat or barley straw left in the fields and in other cases, the farm owner would let their livestock to feed to the 
crop residues after the harvest instead of baling the straw for sale. 
 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Among the actors in the forage supply chain, traders are the most influential in price determination. Hay producers seem to have little 
or no control on pricing. The position of the producers is further weakened because they have no capacity to harvest (cut) and bale, 
less or no storage capacity and furthermore they are cashflow constrained. A situation that makes them more vulnerable for 
exploitation as they are under pressure to sell-off the harvest. Availability of storage capacity could enable the hay producers to delay 
selling and avoid selling below cost or even access higher returns or longer-term deals by establishing supply contracts with 
cooperatives or individual buyers of forages.   
 
Market channels for forages in Narok (i) producer to consumer and (ii) producer to retailer to buyer, where retailers include agrovets, 
stockists and service providers selling animal feed ingredients. Out of the agrovets or stockists dealing in farm inputs in Narok town, 
none was stocking hay at the time of the study.    
 
Most of the hay producers sold their hay at the farm gate to traders and transporters who then delivered to customers outside Narok 
county in Nairobi, Kajiado, Taita Taveta, Kiambu and Machakos counties. A key observation made during the study was that a growing 
number of dairy and beef farmers produced their own forage on leased land in Narok for use in their dairy and /or beef finishing farms 
in other regions for example Nairobi, Kiambu, Laikipia and Machakos counties. For such producers, their aim was to reduce the feeding 
cost per litre of milk and/or per kg beef. Baled maize silage was sold in quantities of 80-90kgs at Kshs. 1,000 or Kshs. 12.50 per kg, and 
350kgs packs at Kshs. 4,000 per bale. (Kshs. 11.40 per kg) with most of the customers also coming from neighbouring counties 
(Machakos, Makueni, Nairobi). Post-harvest losses were observed mainly through inadequate coverage with soil of the plastic covers 
and no fencing around the bunkers. It is likely that with more time and experience the challenges can be addressed and the post-
harvest losses minimized.  
 
In the view of the trade patterns across all the forages presented in the market, it can be concluded that the forage trade within the 
county was minimal and therefore Narok could be classified as a forage exporting county with the leading beneficiary counties being 
Kiambu, Machakos and the northern regions of Kajiado county.  

 

3.6 Quality awareness and sensitivity  
The study revealed that quality was not among the key factors considered by most of the smallholder hay producers. There is more 
focus on quantity (yield) in terms of bales produced per acre. Most producers small, medium and large scale lacked the expertise or 
awareness of the benefits of quality (more palatable and nutritious) of hay in ruminant rations. Most of the growers harvested 
overgrown hay in order to get higher yields/acre and partly due to limited, or in some cases total absence of storage facilities. In some 
cases, the producers also harvested late with an intention to harvest the seeds first, the sale of seeds was seen as an income stream. 
The market for hay in Narok county lacked the infrastructure or tools to establish the nutritional quality of hay.  
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Figure 4 Improved forage varieties produced in Narok (source author analysis)  
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Limited awareness, distance to laboratory facilities and a quantity (rather than quality) driven market was seen as a contributor to this 
situation. In addition, there was no incentive for hay quality production from end users as they preferred the lowest priced hay bale 
sometimes regardless of weight and quality. For Rhodes grass the quality is determined by agronomic and harvesting practices, storage 
and handling practices. These findings mirror other past studies (Creemers and Aranguiz, 2019) that also confirmed that quality was 
not yet an important factor for most hay buyers in Kenya.  
 
Farmers had little or no access to information about the forage market in terms of weight, quality, nutritional profiles (DM, CP, NDF 
and digestibility) and the source of the grass. Although they could access availability and supply information from platforms like social 
media, local hay traders, transporters and agro-vets most of this information is not accurate and lacks sufficient details on the source 
and quality of the grass.  
 
There are growing trends of unethical trading practices in the forage market mostly reported among contractors and traders, the 
most common among them is the reduction of bale weights as a way of increasing the number of bales, they do this by re-calibrating 
the baling equipment in a way that it makes the same bale sizes but less compacted, leading to lower weights and effectively less 
grass based on the weight. Such a trend favors the trader but negatively affected the forage crop producer and the buyers of forages 
(the beef or the dairy farmer). The forage crop producer pays more for harvesting for baling and the forage buyer pays more for less 
grass as they will normally buy in bales and not in kgs. 
 
The small sized and under-weight bales also go for the same market price of Kshs 200. Farmers with ruminant livestock end up buying 
lighter bales, of low nutritive quality at market prices leading to high feeding cost for these producers of milk and meat. In some 
several but isolated cases, the hay producers reported to have had experiences with contractors who fail to turn up for baling after 
cutting grass leading to losses when it is rainy or fail to turn up for cutting resulting in overgrown hay in the farms against the intention 
of the producer.  
 

3.7 Production costs of forage crops and price mechanism 
Production of Rhodes grass under best practices is analysed in the graph below. As seen from the chart, the highest cost for hay 
production is baling using hay balers that comprises 26% of the total costs, this is followed by land lease at 13%. A number of farmers 
in the area have leased land for hay production but majority of the smallscale producers produce on their own land. Average lease 
costs range between Kshs. 5,000- 6,000 per acre per year.  
 
Other production costs comprise of ploughing and harrowing, application of farmyard manure, DAP Fertilizer, seed costs, planting 
costs and Herbicides in the first year. In the subsequent years, the only cost that is recurrent is the fertilizer application and harvesting 
and baling. Baling and land lease costs comprise of over 40% of the total costs of the bale.  
 
However, the price charged per bale by hay producers is not determined by objective price setting mechanisms (e.g. nutritive value) 
as the market is informal and unstructured and reacts on feed shortages at farm level, at county level and in other neighbouring 
counties. This is exacerbated during droughts when the market is dictated by emergency feeding to avoid mortality among the herds. 
Generally, due to the competition from other counties Narok hay is offered at the same price levels as hay which originates from 
Nakuru, which is among the fairest in price in the hay market. 

Picture 5 Overgrown Rhodes grass for hay in Narok 
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To understand the value of a working price mechanism based on quality (i.e. nutritive value) in the forage market we have compared 

in the next pages 3 forages with each other. The market price which the livestock keeper has to pay for the forage, either by growing 

the forage crop on the farm or buying the forage in the forage market, depends on the nutritional value captured in the dry matter of 

the forage.  

 

It is the nutritional value in the dry matter from which livestock get energy and protein to produce animal protein (milk or meat). From 

the price at which the livestock keeper buys the forage, in this case Rhodes grass hay, in the market and the nutritional value of the 

forage we can calculate how much the cost is of one unit (MJ) ME and one unit (kg) CP. 

 

We know for example that a lactating cow needs ca. 11% of its body weight in energy for maintenance and 5.2 MJ ME (Mega Joule of 
Metabolic Energy) per litre of milk produced. E.g. a 500-kg cow producing 10 litres needs 55 MJ ME for maintenance + 52 MJ ME for 
milk produced, which totals 107 MJ ME/day. In addition, it needs 15% CP (Crude Protein), minerals and vitamins (Morgan J., 2005).  
 
If we know the energy requirements of the cow and we can calculate how much it cost to buy or produce one unit of Metabolic Energy 
then we know the feeding cost based on energy requirement by the cow. The same applies to protein requirements and the cost of 
buying or producing one kg of protein (CP). 
 
In table 7, the production cost of Rhodes grass hay is presented. Over a period of 4 years the hay producer harvests 1,200 bales (85% 
DM) of 15 kg this is 18,000 kg of hay. The total cost to produce the hay is Kshs. 136,100. This divided by the total yield of 18,000 kg 
hay gives a cost price of Kshs. 7.6  per kg hay. The hay bale has a dry matter content of 85% which brings the cost price for 1 kg dry 
matter from hay at Kshs. 8.9. 
 

The livestock keeper who is buying a bale of hay in the forage market at Kshs. 200 for 15 kg has a cost price of Kshs. 13.33 per kg and 

with the hay having a dry matter content of 85% the cost price for 1 kg dry matter from hay would be Kshs. 15.69. (Table 8). 

 

In Table 14 we made the same calculation for hay in the forage market which complies to the minimum standard for Rhodes grass 

hay in the Kenyan market as given by the KEBS standard for dry matter content, ME, CP and NDF content. The same bale is priced at 

Kshs. 200 per 15 kg but with a DM content of 82% (as per the KEBS minimum standard) the cost price for 1 kg dry matter of this hay 

is Kshs. 16.3. The dry matter of this hay contains 8 MJ ME/kg DM and 80 g/kg DM CP at a price of Kshs 16.3/kg DM, 1 MJ of ME  

(Metabolizable Energy) is costing Kshs. 2.04 and 1 kg of CP  Kshs. 203.75. 

 

The same calculations are now made for different qualities of Rhodes hay in table 9 for a commercial hay producer or a livestock 

farmer producing hay for his own herd of cattle. Here the unit cost price to produce 1 kg of hay is used as calculated in table 7, to 

Land lease 
13%

Seed costs 
9%

Ploughing 
7%

Harrowing 

Costs 

9%

Fertilizer 
DAP 
7%Manure 9%

Planting 

Costs 

Herbicide 
& Spraying  

Costs 
7%

CAN& application 

costs 9%

Baling  26%

Hay production costs in Narok 

Figure 5 Composition of production costs of hay in percentage  
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further determine the cost price per kg DM, MJ ME and kg CP for the 3 different qualities of hay. The cost price difference for one MJ 

ME within a fairly narrow quality range of Rhodes grass hay varies from 7-27%. This variation will eventually reflect in the feeding cost 

of ruminant livestock, which is further aggravated by the low feed intake potential of forages with high fibre content. 

 

In table 10 the same calculation is made for the livestock keeper who has to feed ruminant livestock and buys the hay at a higher price 

in the forage market (Kshs. 200 per bale of 15kg) which also affects the price per kg DM, MJ ME and kg CP. In addition to these 

parameters the livestock keeper/farmer is also interested in the fibre content (NDF) of the forage because it affects the potential feed 

intake (Dry matter intake or DMI). This is an estimate how many kg of a particular feed the animal can eat (take in) per day. It is 

calculated as DMI =130/forage NDF (%DM)). In the case of the hay quality as per KEBS standard 130 (700 g/kg)*100 = 1.85kg/100 kg 

LW (live weight). The lower the NDF (fibre) content of the feed the higher the feed intake will be if feed is available for the animal in 

plenty. Higher potential feed intake makes it easier for the animals to meet their daily energy and protein requirement. Forages of 

high nutritional value are generally low in fibre content and thus the feed intake is higher and – as a result - have a leverage effect on 

meeting the nutritional requirements of the animals for milk or meat production. 

 

The conclusion is that better quality feeds (high in ME and CP) have a higher feed intake, for Rhodes grass qualities (table 10) varying 

from 1.64 – 1.86 kg DMI/100 kg LW, which makes it easier for the animal to meet its daily energy and protein requirements. This is 

shown in table 10 for different qualities of Rhodes grass. The table shows that lower quality hay (higher NDF) results in lower feed 

intake AND the available ME and CP in the dry matter of the feed is bought at a higher cost (price for 1 MJ ME and 1 kg CP).   
 

In table 11 and table 12 the total cost of production for respectively Napier grass and Brachiaria grass is calculated and based on this 

we determined the (feed) cost per kg fresh product. For Napier grass the cost of production are Kshs. 1.89/kg fresh (table 11) and for 

Brachiaria this is Kshs. 1.28/kg fresh (table 12). Per kg dry matter the cost of production is Kshs. 8.20 and Kshs. 6.40 for respectively 

Napier grass and Brachiaria. Now the cost of production of 1 MJ ME and 1 kg CP from respectively Napier grass (Kshs. 0.97 MJ/kg DM, 

Kshs. 68.6/kg CP ) and Brachiaria grass (0.72 MJ/kg DM, Kshs. 29.65/kg CP) can be calculated and is presented for Napier grass in table 

11 and for Brachiaria grass in table 13. 

 

The comparison between the three forages is summarized in table 14 which shows that producing Metabolisable Energy (ME) and 

Crude protein (CP) with Brachiaria results in the lowest cost price for ME being 0.72 MJ/kg DM, followed by Napier grass 0.97 MJ/kg 

DM and Rhodes grass hay 0.98 MJ/kg DM. The cost of production to produce 1 kg of CP from any of the three forages is for Napier 

grass Kshs. 68.6/kg CP, Brachiaria Kshs. 29.65/kg CP and Kshs. 97.50/kg CP. Rhodes grass hay being an expensive way to produce 

protein in the ration for ruminant livestock.  

This shows that using Rhodes grass, when bought in the forage market to feed cows in the herd, results in approximately double the 

feed cost as compared to Napier grown by the farmer on his own farm, and nearly triple the feed cost if compared to Brachiaria.  

 

The summary in table 14 shows further that there are improved forage crop varieties in the market, which have a lower cost price of 

MJ ME and kg CP and higher potential feed intake. Provided with use of best agronomic practices. The largest effect on cost price 

reduction is if these forages are grown by the farmer on his own farm. The use of improved forages is generally speaking the only way 

to bring down the high feed costs in the ruminant livestock systems in Kenya.  

The forages available in the forage market in Narok are overpriced in terms of their nutritional value. To reduce the market price of 

these forages, the production chain for forage crops needs to improve (improved seed varieties, lower production costs, higher yield 

per acre). At the same time forage harvesting and conservation needs more attention, to ensure that forages with high nutritional 

value in the field, maintain this value when eventually once being fed to livestock. The improved forages need to be tested and tried 

at scale to show farmers, give them trust and encourage them to adopt improved forage crop varieties in their farming systems. 

 

The potential DMI for the three forages based on the fibre content (NDF) in the dry matter is for Napier grass 2.0 kg DM/100 kg LW, 

for Brachiaria 3.38 kg DM/100 kg LW and for Rhodes grass hay only 1.86 kg DM/100 kg LW. The target is that dairy a beef cattle can 

take in approximately 2.5-3.0 kg DM/100 kg LW of tropical perennial forage grasses. This can not be achieved with high fibrous forages 

available in the forage market. To meet the nutrient requirements of the ruminant livestock, the farmer has to supplement with 

expensive concentrates increasing the feed cost, which is not viable or sustainable at the current prices for live animals in the livestock 

market in Narok. 
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This principle of producing Metabolisable Energy and Crude Protein in the most sustainable and cost effective way is further worked 

out in the business case for Keiyian FCS in annexure 3. The same principle is used in the Rumen8 total ration balancing software to 

calculate, easy and quickly, various ration options for dairy and beef cattle to compare and predict cost implications and yields/growth 

of different qualities of forages available, and to be able to give advice how - through better farm management practices - the quality 

of forages can be improved.  
 

3.7.1 Rhodes grass hay production costs   
The table below shows the estimated production costs for hay under best practices. 

Table 7 Production costs of Rhodes grass in Narok 

Margin analysis of Rhodes grass production in Narok  

Cost of activity Description Number Unit Cost Year 1 Year 2 Year 3 Year 4 Total 

Land lease Annual lease/acre 1 6,000 6,000 6,000 6,000 6,000 24,000 

Planting material Seed (kg) 4 1,000 4,000    
4,000 

Chisel Ploughing Acre 1 3,000 3,000    
3,000 

Harrowing Acre 1 2,000 2,000    
2,000 

Spring tine cultivator Acre 1 2,000 2,000    
2,000 

Fertilizer DAP (50kg) 1 3,300 3,300    
3,300 

Manure 
FYM/Compost 
(10MT/ha) 

4 1,000 4,000    
4,000 

Planting/Broadcasting Acre 1 2000 2,000    
2,000 

Spraying Acre 1 1500 1,500    
1,500 

Herbicides (2,4 D Amine) Acre 1 1500 1,500    
1,500 

Sub-total     29,300 6,000 6,000 6,000 47300 

Fertilizer application Acre 1 1500 1,500 1,500 1,500 1,500 6,000 

Maintenance Fertilizer (CAN 50Kgs 1 2,700 2,700 2,700 2,700 2,700 10,800 

Harvesting/conservation 
Mechanized 
Harvesting/baling 

1 60 12,000 21,000 21,000 18,000 
72,000 

Sub-total     16,200 25,200 25,200 22,200 88,800 

Total cost     45,500 31,200 31,200 28,200 136,100 

Total output Bales (15kg)   200 350 350 300 1,200 

Unit cost 

Per bale   228 89 89 94  

Per kg (fresh grass)  6.4 15.17 5.94 5.94 6.27  

Per kg DM  (DM=85%)  7.6 17.84 6.99 6.99 7.37  

Unit price hay producer 
Per bale   150 150 150 150  

Per kg   10.00 10.00 10.00 10.00 40 

Total revenue     30,000 52,500 52,500 45,000 180,000 

Gross margins     -15,500 21,300 21,300 16,800 43,900 

Source: PD 2021 (adopted from USAID-KAVES Analysis 2017)  

 
From the above calculations, over the four-year period a commercial hay producer may make a cumulative profit of Kshs. 43,900.00 
per acre if he/she can sell at a price of Kshs.150 per bale with an average yield of 300 bales per year. Currently the sales price in the 
market averages Kshs 100-120 per bale due to low demand implying that currently commercial hay producers are making far less. 
This is, in the market, the recommended price for the hay producer to operate a sustainable hay production enterprise. However the 
production chain for Rhodes hay is saturated with inefficiencies and ineffective practices which, if abandoned could increase yield and 
quality of Rhodes grass production in Narok to the benefit of the commercial hay producer as well las to the commercial livestock 
keeper/farmer.  
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3.7.2 Rhodes grass hay feeding costs for buyers (dairy and beef farmers) 
 

Table 8 Production and sales price analysis of Rhodes grass hay 

Activity/ product Description Year 1-4 

Farm gate price per bale Commercial hay producer 120-150 

Transport cost & other costs Trader and transport 50 

Final selling price to a farmer Dairy /Beef farmer 200 

Unit cost 

Per bale 200 

Per kg 13.33 

Per kg DM  (DM=85%) 15.68 

Source: PD 2021 

 

Given the current sales price of Rhodes grass hay in Narok at Kshs. 110-120 per bale, a price graduation shows that there is a significant 

portion of ‘broker’ margin or intermediary costs involved in the price build-up as shown below.  

Figure 6  Cumulative composition of market price for hay 

 

 

 

 
 
 

Table 9 Rhodes grass hay qualities and cost of production (table 7) of the nutritive value (for commercial hay producer or 
livestock farmer on own land) 

Cost of 
Production 

Nutritive value DM ME 
Crude 

Protein 

Neutral Deter-

gent Fibre 
Unit Cost (KES) 

Source 
Type of Rhodes hay g/kg 

MJ/kg 
DM 

g/kg 
DM 

g/kg DM 
per kg 
DM 

per MJ ME per kg CP 

Feedipedia Rhodes grass hay high CP 864 8.1 101.0 757 7.4 0.91 73.3 

KEBS 
Rhodes grass hay 
(Minimum Standard) 820 8.0 80.0 700 7.8 0.98       97.5 

Rumen8 Rhodes grass straw 900 6.1 37.0 794 7.1 1.16 191.9 

 

Table 10 Rhodes grass hay qualities and feeding cost for the livestock farmer (table 7) based on nutritive value (buying 
hay in the forage market) 

  
Nutritive value DM ME 

Crude 

Protein 

Neutral Dete-

rgent Fibre 
Unit Cost (KES) 

Potential 

DMI 

 Source 
Cost of utilization by dairy 
or beef farmer 

g/kg 
MJ/kg 
DM 

g/kg 
DM 

g/kg DM 
per kg 
DM 

per 
MJ 

per kg 
CP 

kg DM/kg 
LW 

Feedipedia Rhodes grass hay High CP 864 8.1 101.0 757 15.4 1.91 152.8 1.72 

KEBS 
Rhodes grass hay 
minimum standard 820 8.0 80.0 700 16.3 2.03 203.3 1.86 

Rumen8 Rhodes grass straw 900 6.1 37.0 794 14.8 2.43 400.4 1.64 

 

Farm gate   
Bale price 

Ksh 120

60%

Transport 
charges 

Kshs 50

25%

Trader margin

Kshs 20

15%

Final market 
price 

Kshs 200

100%
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3.7.3 Costs for production of Napier grass  
The table 11 below show the cost of production of Napier grass at a cutting interval of 8 weeks during the periods when it is raining. It is assumed that when good agronomic 
practices are applied, the farmer can harvest 5 times in a year giving him a yield of 25,000 kg/acre. Following the production cost in the table below this would result in a 
cost of production for Metabolisable Energy of Kshs. 0.97  for 1 MJ/kg DM and of Kshs 68.6 per kg CP.  

 
Table 11 Napier grass production costs (Source: own calculations  adapted from USAID-KAVES 2017). 

Cost of production of Napier grass at cutting interval of 8 weeks 

Product Description Unit Number 
Unit 
cost 

1st 
Harvest 

2nd cut 3rd cut 4th cut 5th cut Year 1 

Establishment Cost:           

Planting material Cuttings Cuttings 2000 3 6,000     6,000 

Chisel  Ploughing Acre Acre 1 3,000 6,000     3,000 

Harrowing Acre Acre 1 2,000 2,000     2,000 

Fertilizer NPK (50kg) Bags 1 3,000 3,000     3,000 

Labor 
Planting  Man days 5 400 2,000     2,000 

Weeding Man days 8 400 3,200     3,200 

Sub-total       22,200     19,200 

Maintenance Cost:           

Fertilizer application CAN (50kg) Bags 3 2,700 2,700 
 

2,700 
 

2,700 8,100 

Labor Weeding after every cutting Man days 
24 400 3,200 

 
3,200 

 
3,200 9,600 

 Fertilizer application Man days 10 400 800 
 

800 
 

800 2,400 

 Harvesting and transport Man days 40 200 1600 1600 1600 1600 1600 8,000 

Sub-total     

  
8,300 1,600 8,300 1,600 8,300 28,100 

Total cost   
  

30,500 1,600 8,300 1,600 8,300 47,300 

Unit cost 

Per kg fresh cut  
 

1.89 6.10 0.32 1.66 0.32 1.66 1.89 

Per kg DM (DM=23.3%)  233 DM 
g/kg 

26.18 1.37 7.12 1.37 7.12 8.12 

Output (yield/acre) Kg  5,825 2.27 5,000 5,000 5,000 5,000 5,000 25,000 

Cost of production     
  

-25,500 3,400 -3,300 3,400 -3,300 -22,300 

Napier grass (cutting interval 8 weeks) feeding cost based on nutritive value 

Nutritive value Dry Matter ME CP NDF Unit Cost (KES) 
Potential 
DMI 

Production g/kg MJ/kg DM g/kg DM g/kg DM per kg DM per MJ 
Per kg 

CP 
 kg DM/100 

kg LW 

 230 8.5 120 650 8.2 0.97 68.6  2.0 



28 
  

 

3.7.4 Costs for production of Brachiaria grass 
Brachiaria is an improved grass variety that has been adopted in other parts of the country. It was recommended to dairy farmers in Transmara as a rich section of the 

county. 

Table 12 show the cost of production of Brachiaria grass cv Cayman at a cutting interval of 6 weeks during the periods when it is raining. It is assumed good agronomic 

practices are applied; the farmer can harvest 6 times in a year giving him a yield of 51294 kg/acre. Following the production cost in the table below this would result in a 

cost of production for 1 MJ ME/kg DM of Kshs 0.72 and Kshs 29.65 per kg CP. 

Table 12 Brachiaria grass cv Cayman production costs at cutting interval of 6 weeks 

Brachiaria grass cv Cayman production cost 

Activity / Product Description Unit Number Unit cost 
1st 

Harvest 
 2nd Cut 3rd Cut 4th Cut 5th Cut 6th Cut Year 1 

Planting material Cuttings Kg 1 6000 3,000      3,000 

Ploughing Acre Acre 1 3,000 3,000      3,000 

Harrowing Acre Acre 1 2,000 2,000      2,000 

Fertilizer DAP (50kg) Bags 1 3,300 3,300      3,300 

Labor Planting  Man days 5 400 2,000      2,000 

Spraying Weeding Acre 1 1500 1,500      1,500 

Chemicals 2,4 D Amine Acre 1 1500 1,500      1,500 

Sub-total        16,300           16,300 

Fertilizer application CAN (50kg) Bags 3 3,000 3,000    3,000    6,000 

Manure 
FYM/Compost 
(10MT/ha) 

Pick up 8 1,000 4,000   4,000   8,000 

Labor 
Weeding after 
every cutting 

Man days 24 400 0 3200   3200   3,200 9,600 

 Fertilizer 
application 

Man days 4 400 600  600  600  1,800 

 Harvesting and 
transport 

Man days 60 400 2,667 2,667 2,667 2,667 2,667 2,667 24,000 

Sub-total        10,267 5,867 3,267 12,867 3,267 5,867 49,400 

Total cost     26,567 5,867 3,267 12,867 3,267 5,867 65,700 

Unit cost 
Per kg fresh cut   1.28 3.11 0.69 0.38 1.51 0.38 0.69 1.28 

Per kg DM  200 DM g/kg 15.54 3.43 1.91 7.53 1.91 3.43 6.40 

Output revenue   11,000 1.65 8,549 8,549 8,549 8,549 8,549 8,549 51,294 

Cost of production        -18,018 2,682 5,282 -4,318 5,282 2,682 -14,406 
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Table 13 Production cost based on nutritive values for Brachiaria grass 

Nutritive 

value 

Dry 

Matter 

Metabolizable 

Energy 

Crude 

Protein 

Neutral 

Detergent  

Fibre 

Unit Cost (KES) Potential 

DMI 

Production 
Brachiaria 
Cayman 

g/kg MJ/kg DM g/kg DM g/kg DM per 
kg 

DM 

per 
MJ 

per kg 
CP 

kg 
DM/100kg 

LW 
Cutting interval 

6 wks. 200 8.9 216.0 385 6.4 0.72 29.65 3.38 

 

Farmers can use a combination of improved forages in feeding rations for improved productivity.  

Table 14 Feeding cost based on nutritive value for Rhodes grass hay (on farm production and use), Napier grass (8 
weeks CI) and Brachiaria grass (6 weeks CI) 

Nutritive value 
Dry 

Matter 

Metabolizable 

Energy 

Crude 

Protein 

Neutral 

Detergent  

Fibre 

Unit Cost (KES) 
Potential 

DMI 

Cost of utilization by dairy 
farmer 

g/kg MJ/kg DM g/kg DM g/kg DM 
per kg 

DM 
per MJ 

per kg 
CP 

kg 
DM/100kg 

LW 

Rhodes hay minimum standard 820 8.0 80.0 700 7.8 0.98 97.50 1.86 

Napier cutting interval 8 wks. = 
80-90 cm 230 8.5 120.0 650 8.2 0.97 68.55 2.00 

Brachiaria Cayman cutting 
interval 6 wks. 200 8.9 216.0 385 6.4 0.72 29.65 3.38 

 

3.8 Conclusion 
Farmers who keep livestock need to understand and be encouraged that if land is available, to grow and conserve forages 

on their own farm of good quality (instead of buying in the market) is by far the most cost-effective way to enhance the 

profitability of their enterprise. Applying good agronomic and herd management practices will assure to get the highest 

nutritional value for forage crop production with high potential feed intake. This applies to all ruminant livestock in the 

county. 

Many of the dairy farmers have adopted exotic breeds mainly of the Holstein Friesian and Ayrshire breeds. This requires a 

careful approach towards quality forage production in order to be able to meet the genetic potential for milk production of 

these animals.  

The same will applies to the beef breeds used. The more beef farmers start relying on early maturing exotic breeds like 

Simmental or Aberdeen the more important the supply of quality forages for these animals will be. There is need for 

increased awareness among farmers of the interaction of quality forages and animal performance in the ration of ruminant 

livestock.  

In pastoral systems, this means to balance carrying capacity of pastures and stocking rate alongside adoption of improved 

forages. This will require an intensive and widely adopted program that will capacity build livestock keepers in addition to 

pasture management skills, with the requisite skills to apply best (climate smart) agronomic practices for forage crop 

production linked to ruminant nutrition. 
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                                              Picture 6 Holstein Friesian cows feeding free range on natural grass 

 

It is apparent that, among livestock farmers, there is need for training, knowledge sharing and capacity building on forage 

production and pasture management practices to unlock the genetic potential of their exotic and cross breeds. A notable 

trend observed in the county is that farmers invest in better genetics of their animals but do little to improve the quality of 

the forages used to feed their ruminant livestock. As is shown in the picture above extensive feeding on natural grasses is 

still the norm, with in most cases with little or no supplementation. 

From the above examples and the cases described in Annexures 3 and 4, it is apparent that there is opportunity to introduce 
and upscale improved forage crop varieties and grasses in Narok for enhanced livestock productivity, provided good 
management practices are applied. Annexure 2 presents a list of recommended forage seed varieties by the authors, for 
the lower and higher rainfall zones in Narok County, both from an angle of livestock production (for milk and meat) and for 
the rehabilitation/management of rangelands. 
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Chapter 4.  Forage Crop Seed Market 
 
4.1 Seed registration and certification process  
In Kenya, traders involved in the import and/or export of seed must register with the KEPHIS Directorate of Seed Certification 
and Plant Variety protection as seed merchants. A seed Import Permit and Plant Import Permit must first be obtained before 
any importation of seeds is undertaken. All imported seeds must be accompanied by a phytosanitary certificate and test 
results from an accredited ISTA laboratory.  
 
Seeds of all crops are subjected to laboratory quality tests upon arrival and must meet the gazetted minimum standards 
before being offered for sale. Similarly, all seed for export must meet the gazetted minimum standards and be accompanied 
by Kenya’s phytosanitary certificate and an export permit. Duplication of Inspection and Certification by KEPHIS and KEBS 
contributes to the already high costs of the seed certification process.  
 
Traders are also burdened with excessive documentation requirements where the same information is required by multiple 
agencies which cause delays in the clearance of consignments. KEPHIS has announced plans for the digitalization of the Seed 
Certification process, and from May 2020 to April 2021, growers and seed crops are being registered and applications for 
inspections are to be submitted online. 
 
Only seven seed companies have forage crop seed multiplication sites in Kenya (Creemers. J; Aranguiz. A (2019). Sixteen 
entities, mainly public organisations (including KALRO and ADC) reproduce (non-certified) seeds informally (CIAT). Large-
scale forage crop seed multiplication (certified and non-certified) is undertaken by less than six companies and KALRO. Most 
seed multiplication sites in Kenya are dedicated to the seed multiplication of grains and vegetable seeds for human food, 
which have a higher and repetitive market demand in East Africa and beyond.  
 
Table 15 below provides a list of seed companies and research organisations registered in Kenya and supplying forage crop 
seeds (incl. grasses and legumes) or seeds that can be used as a forage crop (e.g. maize) and vegetative material. The list 
may not be exhaustive and neither does it contain the many local seed bulkers/multipliers e.g. ATC farms and some CBO 
(Community Based Organizations), women groups, etc. who are active in seed multiplication and supply in Kenya, including 
in Narok (for example Anglican Development Services, ADS). 
 
General challenges and recommendations for the forage seed sector are documented in a separate report that is part of 
this ICSIAPEL Forage Value Chain study. Out of the seed companies or suppliers in the list in table 15, twelve responded to 
the forage crop seed market questionnaire (see Annexure 6). 
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Table 15 Suppliers of forage crop seeds and vegetative materials 

 

 
  

 

Name Seed Company 

 

Species supplied 

Western Seed Company Maize 

Agricultural Development Cooperation (ADC’s) 7 
large scale farms 

Rhodes grass 

Leldet Ltd farm Rhodes grass, Fodder sorghum (bicolor), Maize, Beans 

Rehabilitation of Arid Environments Ltd / Trust (RAE) African Foxtail/Buffel grass, Bush rye grass, Maasai Love grass, 
Sehima nervosum, Cymbopogon pospischilli 

KALRO- Kitale Rhodes grass 

Kenya Seed Company Maize, Columbus grass, Rhodes grass, Oats, Sorghum bicolor 

KALRO Napier grass, Rhodes grass, Panicum, Clitoria, Dolichus lablab, 
Leucaena, Vetch Gliricidia, Mucuna, Siratro, Tree Lucerne, 
Desmodium, Clover, Sorghum, Sweet potatoes, Lupins, 
Calliandra, Edible Canna 

Muguga, Kakamega, Embu, Ol Joro Orok, Lanet, 
Naivasha, Kiboko, Mtwapa, Kisi,Mariakani, Matuga 

Seedballs Kenya African Foxtail/Buffel grass, Masaai Love grass, Bush Rye grass 

Just Diggit Buffel grass, Sesbania Sesban 

Hygrotech Ltd Lucerne, Lupins, KowKandy, White Buffalo grass, Tall Fescue, 
Cock's foot, Annual and Perenial Rye grass, Fodder Millet, Fodder 
Turnips,Sunn Hemp, Red and White Clover, Buffel grass, Bottle 
brush grass, Smutsfinger grass 

Continental Seeds Maize 

Advanta Ltd Fodder Sorghum, Fodder Millet 

Coopers K Brand Lucerne 

Tropical Seeds Ltd Brachiaria Hybrids 

Amiran Ltd Brachiaria Hybrids 

Fresco Seed Company Maize 

Monsanto Dekalb Maize 

Western Seed Company Maize,  

Kenya Seed Company Lucerne, Rhodes grass, Setaria grass, Guinea grass, Columbus 
grass, Oats, Desmodium, Cowpea 

Simlaw Seeds Company Lucerne, Rhodes grass, Desmodium, Bermuda grass, Kikuyu 
grass, Dolichos bean 

Corteva K Ltd  Maize, Dual purpose Sorghum, Lucerne 

Advantage Crops Ltd Brachiaria hybrids, Panicum cv Siambaza 

East African Seed Company Lucerne, Sorghum Sudan, Rhodes grass, Desmodium, Fodder 
Millet 

U-Farm Holdings Ltd Brachiria Hybrids, Panicum cv Siambaza, Lucerne, Sunn Hemp, 
Vetch 

AgriSeedco Forage Sorghum 

CIAT Brachiaria Hybrids, Panicum 

ILRI Brachiaria 
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4.2 Seed and planting material in Narok County 
Availability of forage crop seeds/planting materials at the farm level remains low and is next to awareness of the reason why 
the improvement and development of forage production in Kenya is slow. Forage crop seed production and availability 
includes (i) formal registered and certified seed multiplication, and (ii) informal on-farm reproduction and channels for 
sharing of seeds or planting material. The Kenya Seed Company (and its subsidiary Simlaw Seeds Company) is the main 
source of certified forage crop seed supply and distribution in Narok. 
The market for forage crop seeds in Narok is in its nascent stage which is attributable to the increased interest in adoption 
of forage crop seeds. Agrovets and stockists in the town centre have started stocking forages seeds and during the study, 
the consultants confirmed availability of Boma Rhodes in the Simlaw outlet in Narok and Lucerne in another agrovet. 

There are both formal and informal suppliers of forage crop seeds in Narok county. Kenya Seed Company is the license 
holder for Rhodes grass and is the leading formal distributor of Rhodes seeds in Narok. Other companies including Advanta, 
Hygrotech are also distributing their seeds through agrovets although the demand in the area is quite low. Two of the 
agrovet shops in Narok were stocking forage crop seeds and offered the following varieties and quantities (see table 16). 
 

Table 16 Example of forage seeds stocked in Narok by agro-vet shops 

Agrovet shop sampled Variety offered Price per kg 

(Ksh.) 

Average sales quantity 

per year (Kg) 

Simlaw Seeds (Kenya Seed) Boma Rhodes 1,235 4,800  

 
Olerai Agro Suppliers Limited 

Boma Rhodes 
Brachiaria 
Lucerne  

1,000 
1,850 
2,000 

240 
72 
48 

 
Due to the high cost of forage crop seeds, most farmers prefer to source for seeds from affordable and informal sources 
that include Anglican Service Development project (ADS), local farmers or ATCs. In the agrovet stores the availability of 
forage crops seeds is very limited. The Anglican Service Development project tries to fill the gap of lack of grass seeds in the 
market. The project encourages farmers to grow grass seeds availed to them through KALRO. Farmers, so far prefer Rhodes 
grass because of the high seed yield per acre and herbage yield of the grass straw after harvesting the seeds. 
Due to the low demand among farmers in the area, the agrovets stock small amounts of seeds and strive to only order from 
their suppliers when customer have confirmed and paid to avoid losses. In addition, due to the erratic weather, in dry 
periods, no farmer is interested in buying forage crop seeds.   
 

 

Production 

Hay and Grass Seed 
Trading 

Seed/Hay harvesting, 
drying bulking & 

packaging 

Grass seed Production 

Provision of grass seed 
labor & Plough services 

Marketing 

Harvesting  

Consumption Consumption of Seed 

Input Supply 

Forage farmers 
/private 

companies 

Seed quality 
assurance by 

KALRO /KEPHIS 

Farmers , Karo, 
CBO’S   Bulkers 

/Brokers 

Farmers,  Bulkers 
KALRO,CBO’S 

KALRO, CBO’s 

Farmers, CBO’s, 
NGO’s’ , MOALF, 

County 

Activities Stages Actors 
   Support 

Services 

Linking farmers to  
markets 

Training,  
extension & 
Agronomy 

Free seeds to 
farmers 

Figure 7 Forage seeds value chain in Narok- (Adapted from seed value chain analysis for Southern Rangelands 2017) 



34 
  

Annexure 2 presents a list of recommended forage seed varieties by the authors, for the lower and higher rainfall zones in 
Narok County, both from an angle of livestock production (meat and milk) including commercial forage production, and for 
the rehabilitation/management of rangelands. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Constraints faced by forage crop seed suppliers in Narok 
The following constraints that forage crop seed suppliers in Narok county cited: 
i) Low demand among farmers in the area. This was attributed to the free seeds issued previously under donor and county 

funded projects to spur adoption of improved forages especially Rhodes grass cv Boma. 

ii) Suppliers require stockists to buy certain quantities to benefit from wholesale prices hence they cannot get discounts 

which could be passed to customers. 

iii) Poor quality seeds supplied from seed companies led to losses among farmers when they failed to germinate. 

iv) High prices for forage crop seeds beyond the reach of many. The seed companies should consider reducing their prices 

in addition to increasing awareness. 

v) The thriving informal seed sales in the area whereby youth and women groups and individual farmers sell seeds to others 

are lower prices. This has decreased demand for forage crop seeds stocked by licensed agrovets. 

vi) Livestock farmers in the area do not have the required technical skills for cultivating improved grasses due to lack of 

awareness and high illiteracy levels. It therefore limits the adoption of forage crop seeds. 

vii) Cultivated forages require intensive investments in equipment and technology that is beyond the reach of average 

farmers who are not used to farming but more inclined to pastoralism. 

A number of the constraints above can be resolved through increased awareness among the farmers in the area, through 
use of demo farms, community mobilization and continuous investment in provision of subsidized equipment, extension 
services and coordinated marketing. 
 

4.4 Sources of information on forage crop seeds in Narok County 

                                                                                                        

During the study we interrogated a number of 

players on the sources of information for forage 

crop seeds in the county. The graph below shows 

the various sources of information. 

   

Anglican Development Services (ADS) Seed Production/Bulking 

The Anglican Development Services is the development wing for Anglican Church and operates in Narok, Kericho and 
Bomet. The seed production and bulking program is run through Farmer Field Schools in Bomet and Kericho counties. 
Under the pasture and forages program managed through the ‘livelihoods’ project, the organizations promote climate 
smart objectives and commercialization of forage seeds. Grasses promoted include African foxtail grass, Maasai love 
grass, Bush rye grass and Rhodes grass. The program obtained seeds from farmers partnering with KALRO, but 
experienced low germination rates, African foxtail grass and Bush rye grass did not perform well in Transmara and Narok. 
The seeds planted in Narok East (Suswa) showed good prospects. Due to the good yields and climatic conditions in 
Transmara ADS is working with farmers to supply Boma Rhodes that has shown good performance. There are no formal 
procedures in seed production so there is no contract. ADS partners with FTC and the Department of Livestock to do 
germination tests and germination percentage is claimed to be 95% for Rhodes grass.  
Some of the challenges cited that hinder upscaling of forage production by their members include unavailability of other 
seed varieties apart from Rhodes grass, the cost of seeds is quite high beyond the reach of many farmers and lack of 
equipment for hay harvesting. They depend for farm equipment such as hay balers from Migori. 

Figure 8 Information sources about forage crop seeds 
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Chapter 5.  Environmentally Sustainable Forage Production  
 
In 2010, Kenya’s national GHG emissions equated about 73 MT (million tons) of CO2-eq. About 40% of agricultural emissions 
in Kenya come from manure left on pasture (37.2%), application of synthetic fertilizer (1.8%), and manure applied to soils 
(1.2%). Enteric fermentation takes up about 55% of the agriculture sector’s emissions (FAOSTAT, 2019). 
 
The dairy cattle sector in Kenya is responsible for about 12.3 MT CO2-eq. The GHG profile is dominated by methane, nitrous 
oxide (N2O) and carbon dioxide (CO2), which respectively contribute 95.6%, 3.4% and 1.0% of total emissions. At the 
national level, the emission intensity of milk produced in Kenya is on average 3.8 kg CO2-eq/kg FPCM.  
 
Sustaining an ever-increasing population of ruminant livestock consuming (low quality) forages poses a dilemma: while 
exploiting their ecological niche, forage-fed ruminants, and more so forage of low nutritional value, produce large amounts 
of enteric methane, a potent greenhouse gas. 

5.1 Climate change and land degradation 
The demand for agricultural land has forced many people to migrate into the arid and semi-arid lands, taking with them 
unsustainable farming practices which often accelerate land degradation. Land degradation occurs because of inappropriate 
land use or poor land management practices, such practices often lead to declining soil fertility, erosion of topsoil, siltation 
of flood plains and dams, unstable hydrological condition and the overall reduction in land productivity. It is emphasized 
that no arable land will be available for further expansion in the drylands and semi-arid areas unless proper environmental 
conservation is placed as an integral part of sustainable production system.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The present approach to environmental conservation is directed towards the symptoms of land degradation (gullies, 
sedimentation and low fertility) but silent on the real causes of the problem (undesirable land use and management 
practices). Land-use intensification and agricultural diversification, with research and capacity building (training and 
extension) and participation of the vulnerable farming communities being of critical importance, is the remaining alternative 
to cultivation forage crops in the drylands and semi-arid areas. 
 

5.2 Climate change effect on livestock 
Cattle and especially the exotic dairy breeds are sensitive to heat which causes heat stress this increases during drought 
which is associated with and long dry spells as water and feed become scarce. During such periods, most forage crops will 
and water sources dry up. Hay and commercial feeds are expensive for most small-holder farmers, but some farmers do use 
single source agro industrial by products in small quantities. The resulting poor nutrition leads to underfeeding (Negative 
Energy Balance) and consequently low fertility among the animals. 
 
Climate hazards have led to extreme heat and decreased precipitation in many of the ASAL counties including Narok. The 
intermediate results that impact the forage value chain includes water scarcity, low crop yields leading to low productivity 
and death of livestock.  
 

Picture 7 Land degradation in Narok 
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Due to vulnerabilities and lack of capacity to rehabilitate grasslands and improve soil fertility, there is growing degradation 
of pastures due to overgrazing and overdependence on natural pastures that are limited during the periods of drought. The 
overall outcome for pastoral communities is increased loss of livelihoods due to droughts.  
 
Land cover/land use in Narok between the 1970’s and 2000’s and the projected 2030 scenario above depicts a substantial 
and further future change. Table 17 shows that the total area for grassland has been declining rapidly implying less forages 
for ruminants and calls for concerted efforts to grow improved varieties that have better nutritive values and higher yields. 
 

Table 17 Land use in Narok county from 1970's to 2000's 

Category Total area (ha)                    

        1970’s                    2000’s 

Change 

(1970s 2000s (%) 

Change 

2030 (%) 

Woodland 444,079 49,231 -88.6 Substantial 

Shrubland 374,202 785,890 52.4 53.0 

Bareland 59,242 804 -98.6 - 

Cropland 42,388 328,104 87.1 94.0 

Close Natural Forest 39,0871 189,050 -51.6 -60.2 

Open Natural Forest - 103,174 100 100.0 

Grassland 201,223 55,752 -72.3 -74.3 

Total (Ha) 1,512,005 1,512,005   

 

5.3 Climate change and improved forage grasses and legumes 
Improved forage grasses contribute in several ways to reduced soil erosion and GHG emission or footprint.  

 
i) Where improved forage grasses are established, there is less soil erosion, up to 70% reduction in soil losses. 
ii) Improved forage grasses create a better soil health through higher and diverse microbial population and high microbial 

activity, which can increase resistance to drought and pest and diseases. 
iii) Better soil structure through binding soil particles, improved aggregate stability and infiltration. 
iv) More soil carbon through high soil organic matter input from above and below ground biomass–2-to-3-fold higher 

sequestration rates compared to annual cropping systems. 
v) Improved forage grasses mitigate greenhouse gas emissions through reducing CH₄ emissions from enteric fermentation 

per unit of livestock product by 25%. 
vi) There is less nitrogen leaching and gaseous losses (N₂O) through reduced soil nitrification (CIAT, 2019) 

Pastoralists in Narok county suffer high losses through the death of their livestock during drought and through unfair market 
practices entailing the cheap purchase of livestock during or right after periods of drought. There is therefore need for the 
communities to come up with climate adaptation mechanisms and respond better to the increasing risks of climate change. 
The following is an adaptation mechanism for farmers in Narok county that can summarizes the climate change adaptation. 

 

 
 

Figure 9 Adaptation mechanism for pastoralists 
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The county is leading efforts to combat the effects of the climate change and is currently discussing the Narok county Climate 
Change Fund Act, that seeks to set aside a fund dedicated to managing the effects of climate change. The fund will outline 
the framework to facilitate and coordinate financing of Climate Change Adaptation and Mitigation activities and to establish 
a county climate change framework and structures to: 

i) Mainstream climate change programs into development planning, decision making and advisory on climate change in 
the county. 

ii) Co-ordinate, collate, disseminate information on climate change to the public to create awareness and preparedness.  
iii) Establish a climate change fund, financial mechanism and governance framework for climate change response and risk 

mitigation. 
iv) Co-ordinate support from National Government climate change policy and legislative framework; and e) co-ordinate 

the collection and dissemination of climate change information to the public to create awareness and preparedness.  

It is designed that through this Act, the county will be able to develop policy and allocate resources in a more planned 
manner to mitigate the effects of climate change. 
 

5.4 Recommendations to cope with climate change 
The following are the recommendations for adoption to cope with climate change in Narok county: 
 
i) Increased awareness to farmers and other stakeholders on the impact of climate change, causative factors and 

mitigation options including climate smart agriculture. 

ii) The county government should spearhead rehabilitation of degraded rangelands and increase reforestation efforts to 

combat climate change.  

iii) Adoption of forage trees e.g Calliandra, Acacia spp and others that can be used for livestock feeding while they 

sequester Carbon.   

iv) Systematically strengthen the strategies used by communities to adapt to climate variability and to reduce and manage 

the risks from natural disasters.  

v) Strengthen research and extension systems relevant to rainfed crop production, including soil and water conservation, 

use of organic fertilizers and agro-forestry.  

vi) Promote water harvesting to ensure food security in collaboration with Regional Development Authorities.  

vii) Increase access to the skills and technologies needed for irrigated agriculture, particularly when community managed. 

viii) Promote improved practices in post-harvest storage and management.  

ix) Create network and strengthen market linkages between lowland and highland areas of Narok county.   

x) Protect and promote indigenous knowledge & practice, promote environmental education and awareness, and 

intensify environmental conservation efforts.  

xi) Protect and increase forest cover, riverine vegetation and critical water catchment areas in Narok, including special 

ecosystems such as Mara Forest. 

xii) Promote low-maintenance water technologies, with an emphasis on water harvesting, which (given likely climate 

change impacts) can deal with both abundance & scarcity.  

Table 18 on the next page summarizes critical interventions that can be deployed to combat climate change for Narok 
county. 
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Table 18 Suggested Climate adaptation measures 

Adaptation measure Target Suggested activities 

Technological Livestock breed and 
forage crop production 

• Re-introduction of ASAL indigenous livestock breeds. 

• Cross breed animals resistant to certain parasites and diseases. 

• Improvement of climate models 

Behavioural Pastoralist attitude • Sales of healthy livestock before drought periods. 

• Diversification of livestock types and agro activities. 

• Intensification in livestock production. 

• Migration and mobility. 

Managerial Capacity-building and 
enhanced productivity 

• Regular training on new methods in pastoralism. 

• Hay storage and conservation 

• Grazing programmes. 

• Formulation of crisis management strategy. 

• Effective early warning campaigns. 

• Splitting herds to reduce risk. 

• Increased participation of pastoralists in decision-making. 

• Infrastructure development, i.e., sale yards and good roads. 

Policy Sustainable sectorial 
practices 

• Regular vaccination programmes. 

• Strict animal movement regulations. 

• Introduction of insurance packages. 

• Efficient livestock marketing boards. 
Source: Deconstructing a pastoralists’ network to evaluate climate adaptation in the sector: A case study of Narok, Kenya)   
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Chapter 6.  SWOT Analysis and Recommendations 
 
Although forage production and the forage value chain in Narok county have shown expansion – especially by widespread 
planting of Boma Rhodes grasses for hay - there are gaps and constraints that continue to hinder its operations and its 
contribution to sustainable livestock production and productivity. Constraints around quality of forages that can spur on-
farm productivity remain unattended. There is low use and knowledge of improved forage seed varieties and low level of 
mechanisation. These, combined with lack of effective policies and resources and vulnerability to weather and climate 
change, contribute to sub-optimal performance of the sector. This calls for concerted efforts and upscaling of investments 
and extension service to attain intended targets for fodder security in the county. 
 

6.1 SWOT analysis for the forage value chain in Narok County 
 

Table 19 Narok county forage value chain SWOT analysis  

Strengths 
 
1. Availability of land to upscale production. 

2. Proximity to Central Kenya smallholder dairy sector 

3. Low costs to lease land compared to other counties 

4. Focus of the county Government is on livestock and 

growing demand for milk and beef. 

Weaknesses 

 
1. Unstructured forage market. 

2. Rising costs of production amid shrinking prices due to 

good weather conditions in the past 3 years. 

3. Poor infrastructure - inaccessible farms, lack of 

equipment. 

4. Rainfed production leading to uncertainty in continuity 

and successful production. 

5. No diversification to better high energy, low fibre, high 

digestibility and high crude protein forage varieties. 

Gaps 
 
1. Lack of standards for hay weight of bales. 

2. Lack of networks/linkages (information on buyers and 

sellers).  

3. Traders in the market holding sway visa vis producers.   

4. Forage crop seeds unknown, unavailable and expensive. 

5. Low acreages adopted of improved forages so far. 

6. Lack of awareness on the   link between quality and 

price by producer and end user.  

7. Low awareness on the value of improved forages. 

 
  

Opportunities 

 
1. Adoption of intensive dairy and beef lot production 

creating demand for forages. 

2. Formation of farmers groups and cooperatives for 

product marketing and value add. 

3.  Contract farming for cooperatives and large-scale dairy 

and beef farms in forage deficit zones.  

4. The push towards quality forage crops requires need for 

test laboratories capacity and easy to use quality analysis 

field kits. 

5. Provision of farm inputs and mechanized equipment to 

farmers by service providers. 

  

6.2 Projects (Government and NGO) on forage development in Narok County 
Table 20 below provides a summary overview of key government programmes, donors and other stakeholders active along 

the forage value chain in Narok county. 
 

Table 20 Current Projects in Narok county 

Program/Activity Stakeholder/ 

Implementer 

Details of potential Areas of collaboration 

Regional Pastoralists 
Livelihood Resilience 
Programme (RPLRP) 

RPLRP- GOK & 
County 
Government 
 

The RPLRP project started in 2015 to 2021. And is being implemented in 
21 ASAL counties. It has contributed to the boosting of livestock markets, 
water infrastructure, pastoralists resilience and adoption of improved 
forages through Rhodes grass seeds provision to farmers. 

National Agriculture 
and Rural Inclusive 
Growth Project 

World Bank, 
National and 
County 
Governments 

The project was undertaken by the ministry of devolution and planning in 
22 counties including Narok. It was scheduled to run from 2016 – 2021. 
The project aims at increasing agricultural productivity and profitability 
leading to improved livelihoods and reduced vulnerabilities of targeted 
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rural communities in selected counties through climate smart agriculture 
(CSA) production practices that lead to increased productivity (e.g., using 
more inputs, innovations, and improved practices) 

Agriculture Sector 
Development Support 
Program 

Swedish Embassy 
and County 
Governments 

The ASDP II is a nationwide project is managed by the MOALF through the 
county government and has been running from 2017 to 2022. It aims at 
transforming crop, livestock, and fisheries production into commercially 
oriented enterprises that ensure sustainable food and nutrition security. 
In Narok ASDSP has supported the formation of farmer cooperatives to 
enable them to participate in the livestock value chain including the forage 
value chain. It has also supported the development of market friendly 
policies to enable farmers benefit from the agricultural value chains 
including livestock. 

Welt Hunger Hilfe WHH WWH undertook a livestock livelihood improvement project in Narok that 
targeted farmers. Activities include construction of 5 storage barns for 
farmers groups in, issued milking cans to 2 dairy cooperatives and 
supporting dairy cooperatives to develop a farmer payment system. The 
project will end in July 2021. 

 

6.3 Proposed strategies for forage production  
Table 21 Proposed strategies for Governments and Development partners for improved forage crop production 

Strategy 

 

Stakeholder Interventions 

Develop modular 
curriculum emphasizing 
climate smart forage 
production from “Seed to 
Feed to Beef/Milk” 
 
Disseminate to the farmer 
a full package of requisite 
practical knowledge and 
skills 

Government - Restructure extension services and enhance rural practical training 

centres (e.g. ATCs). 

- Facilitate access to social media to be used as teaching tool in rural 

areas. 

- Enhance private consultants’ sector. 

- Involve all stakeholders to ensure distribution networks, availability and 

dissemination of new technologies and knowledge. 

- Encourage/implement different aspects of the chain, from seed to feed. 

- Invest in knowledge transfer and exchange focused on youth. 

- Create an enabling environment for young dairy entrepreneurs. 

- Include and connect forage production and animal nutrition in student 

education and farmer training & extension programs. 

Development 
partners (NGOs, 
donors) 

- Assist with the introduction of new technology, strengthen education 

systems, and divulgation of sustainable forage production and utilization 

- Monitor new innovations to ensure their success. 

- Encourage and facilitate youths/women become dairy entrepreneurs. 

Intensify forage production 
(productivity and quality) 
as the main driver to 
improve profitability of 
ruminant livestock in a 
sustainable way 

Government - Fast-track access to new (better) certified forage species/varieties. 

- Rehabilitate and conserve rangelands. 

- Intervene in the forage market: develop feed quality control system 

(standards). 

Development 
partners (NGOs, 
donors) 

- Assist in the improvement of feed efficiency. 

- Promote and improve preservation practices and methods. 

- Introduce new technologies for forage production intensification. 

Optimize ruminant 
performance through 
sustainable forage 
production intensification 
 
 

Government - Align animal breeding policy with available forage quality.  

- Focus forage development strategies on forage preservation. 

- Revise/reform land allocation policy framework to enable investments 

which promote forage production and trade. 

- Revise/reform the land policy to incorporate forage production/grazing 

areas. 

- Develop an integrated land, water, soil resources development strategy  

including irrigation strategies - for sustainable natural resource 

management. 
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- Encourage the establishment of forage banks in feed deficit areas. 

Development 
partners (NGOs, 
donors) 

- Collaborate in “livestock - forage – nutrition - climate change” policy 

development. 

Financial & Resource 
allocation 

Government, 
NGO’s & Donors 

- Set up the National fodder fund. 

- Set up strategic fodder reserve in all counties 

Legal and Legislation County & 
National 
Government 

- Hay pricing and quality legislation, animal welfare and breeding policies 

and enforcement, strategic fodder reserves. 

 

Encourage & enable Private 
Sector involvement to 
create a vibrant and 
competitive forage sub-
sector  

Government - Recognise investors in commercial forages and agricultural machinery 

contracting services as entrepreneurs. 

- Promote investments and support investors in the forage sub-sector. 

- Facilitate creation of businesses specialised in different steps of the 

forage chain. 

- Offer conducive fiscal incentives to forage and seed producers and 

agricultural contractors in forage sub-sector. 

Development 
partners (NGOs, 
donors) 

- Support private investments/innovations in the forage sub-sector. 

- Collaborate in forage business development. 

- Support entrepreneurial projects. 

 

6.4 Recommendations for improvement of the forage value chain in Narok County 
 
i) Improve awareness on the need for adoption of improved forages. People are only adopting dated Rhodes grass as the 

“improved” forage yet there are other more recent and better options with more promising results. 
ii) Show-case that hay production with other improved forage grasses is possible and viable without re-investing in farm 

equipment. 
iii) The county should legislate standards for sale of hay using weight as the standard of measure and not bales. 
iv) Incentivise forage crop production by extending support to producers through affordable financing products.  
v) Preferably through PPPs, investment in hay storage facilities and network systems, linking hay producers with storage 

capacity/services and inducers, to be established in strategic locations (for strategic reserves) by the county. 
vi) Develop networks and linkages between market players using commercial fodder value chain financing models such as 

Cash Cow, in combination with on-line marketplaces and apps for real time information on forage supply and demand. 
vii) Rangeland rehabilitations through good (holistic) grazing practices and only reseeding where rehabilitation is not 

feasible to improve natural grassland cover. Protect trees and shrubs and encourage tree planting to maximize carbon 

sequestration. 

viii) Enhance conservation efforts and reduce human- wildlife animal conflicts. Some of the conservancies border human 

settlements and hence there is need to manage this to avoid losses of cultivated food crops. A barrier (1-2 km) of 

improved pasture could possibly assist to keep human-wildlife interaction to a minimum. 

 

CashCow is a sector-wide initiative coordinated by Perfometer Agribusiness to provide commercial fodder value chain financing. 

It was designed to promote improved (ration-based) feeding and to support farmers access nutrient rich forages. This is achieved 

by linking farmers and dairy cooperatives with commercial fodder producers through forward contracts. Under CashCow, the 

banks provide financing to both the producer (on the basis of sale agreement with the cooperative) and to the cooperative on the 

strength of their financial operations. The concept can be expanded to beef enterprise through aggregators. CashCow runs on a 

data platform that allows the producers to report their stocks, and the buyers to make their orders. The information is then 

received into a common data base to facilitate the linkages between the supply and demand side and the financial institution 

https://www.ceoafrica.co.ke/family-bank-partners-with-perfometer-to-finance-fodder-production-for-dairy-farmers/  

 

6.5 Proposed interventions/project activities in Narok County 
i) Farmer training to address the skills shortage and awareness among locals on the importance of improved forages. 

ii) Establish demo farms for improved forages with practical demonstrations to farmers encompassing the whole process 

from seed to feed.  Annexure 2 gives a list of recommended improved forage seed varieties for the demo plots. 

iii) Support the county in formulation and development of the fodder policy to address the identified constraints.   

https://www.ceoafrica.co.ke/family-bank-partners-with-perfometer-to-finance-fodder-production-for-dairy-farmers/
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iv) Partner with the county to build strategic reserves of conserved forages for use during dry periods. This can then be 

used in collaboration with private sector. We propose at least one location with strategic feed reserves.  

v) Purchase brush cutters, manual hay balers and weighing scales for youth and women groups to enable them to improve 

and capacitate their production and marketing methods. They can lead the shift to use of weight as a measure of hay.  

vi) Work with strategic private sector actors (such as Keiyian Farmers’ Cooperative Society, dairy cooperatives, ranches, 

commercial fodder producers, etc.) on improved forage production, conservation (hay/sileage) and feeding. Initiate 

and support improved feeding trials for dairy in Narok county among established dairy and beef farmers to obtain 

evidence-based results using the improved forage varieties (Panicum, Brachiaria, Napier and legumes). Subsidize at 

least two business cases one for dairy and one for beef investments to showcase the proof of concept as regards 

adoption of improved forages and market linkages. 

 

6.6 Potential partners and collaborators for the project in Narok County 
 
Table 22 Proposed actors for collaboration by the project 

Category Name of stakeholder Roles to play in the project / 

Project interventions 

1. National 

Government 

Ministry of Agriculture, Livestock and 
Fisheries 

1. Policy and legislation 

2. Budgetary resources 

2. County 

Government  

County Assembly 
Department of Cooperatives 
NDMA 
County livestock development officers 

1. Policy, bills and budgets 

2. Support for cooperatives 

3. Weather monitoring 

4. Extension and training 

3. Commercial 

forage producers 

Ekule Dairies, Wambugu Farm, Pro Leaf 1. Commercial hay production/market linkages. 

2. Women & youth 

groups  

Nalipui women, Oloisukut conservancy, 
Ololturot youth group, Narok East & 
South hay cooperatives. 

1. Seed bulking, hay harvesting ,forage  demo farms. 

2. Seed sales and advocates of improved forage grasses 

3. Market linkages and influence. 

3. Dairy & beef 

cooperatives 

1. Enerelai Dairy Cooperative 

2. Chang Chego and Kuto dairy coops 

3. Keiyian Farmers’ Coop. Society 

1. Forage demo plots. 

2. Training and adoption of improved forages. 

4. NGOs WHH, ADS, Red Cross 1. Livestock value chain interventions and water causes 

2. Seed multiplication, bulking, forage demo plots. 

5. Input suppliers/ 

seed companies 

Agrovet shops, farm equipment 
suppliers, seed companies 

1. Supply of improved forage seeds. 

2. Supply of farm inputs and equipment to farmers. 

6. Community 

ranches & 

conservancies  

Oloisukut and Mara Beef conservancy 
 

1. Reseeding of rangelands. 

2. Produce improved forages for other farmers. 

7. Marketing 

associations 

Narok Beef Value Chain Committee 1. Beef fattening, marketing and aggregation. 

2. Improved forages adoption. 

8. Meat processors KMC, QMP, Farmers Choice and other 
slaughterhouses 

1. Marketing for beef products (linkages). 

9. Milk processors KCC, Brookside, Daima, Linda, Highland 
Creamers 

Marketing of milk products (linkages). 

10. Innovators  

 

Qiksearch (Andrew Koriata) The project can support Quick search to scale up 
production and subsidize purchase costs for youth and 
women groups. 

11. Education 

institutions 

Maasai Mara University Short courses on forage production and support 
attachments of students in dairy and beef farms. 
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Pictures speak 
 

 

 

 

 

Picture 8 Harvested hay ready for baling Picture 9 Simmental cross bred in Narok county 

Picture 10 Innovative Hay baler by Qiksearch Ltd. Picture 11 Emaciated cow under zero grazing 

Picture 12 Ayrshire dairy cow feeding on Napier grass Picture 13 Hay storage in Transmara sub-county 
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Picture 14 Mechanizing services of Quipbank Ltd. Picture 15 Consultants weighing hay bales 

Picture 16. Purko Trust Ltd beef fattening farm Picture 17 Land degradation in Narok county 

Picture 18 Sheep grazing on Kikuyu grass. Picture 19 Kikuyu grass overgrazed by sheep. Cows are 
not able by graze on extremely short Kikuyu grass. 
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Integrated & Climate Smart Innovations for Agro-Pastoral Economies and Landscapes in Kenya’s ASAL (ICSIAPL) 

Narok County Forage Value Chain Study Validation Workshop 27/07/2021 

 

A. Participants 

- SNV staff 

- ProDairy & Perfometer 

- County staff (Departments of Agric, Livestock and Fisheries, Youth and Social Development, Land and Physical 

Planning), ASDSP II, NDMA, WRA,  

- Seed companies’ representatives 

- Producer Organizations representatives -cooperatives, ranches, AMS contractors and wildlife conservancies 

 

B. Comments from the panel on the Forage Value Chain study 

a) The panel noted that Narok County is ranked lower when it comes to quality perceptions on forage produced within 

the county (i.e., Rhodes grass hay); as buyers prefer to buy hay from Nakuru and Laikipia counties. This perception and 

preference affect the availability of forage production machinery and equipment at peak seasons such as during 

planting and harvesting, which affect the eventual pricing – high cost of hay.  

b) Transmara West Sub- County has a lot of potential for forage production but faces acute machinery and equipment 

shortage and this has contributed to high costs of production and post-harvest losses 

c) Pastures production and marketing cooperatives in the county are at formative stages and therefore not achieved the 

scale to offer producers additional services including support in forage production. 

d) Although there has been a remarkable shift in the adoption of improved forages with Rhodes grass taking the lead, it 

was observed that the forage producers have not been equipped with skills, knowledge and technological tools to 

enable them produce quality forages. As such, the current forage production model is quantity-driven.  

e) Due to the abundant rainfall in the county in the last 3 years, hay producers incurred losses due to lack of storage 

facilities and poor prices as a result of declining demand making the venture largely unprofitable. There is need for 

planning and investments in storage facilities to preserve these forage production investments. 

f) The main source of seeds for cultivation of improved forages (e.g., Rhodes grass) in Narok County is mostly through 

informal sources (women bulking groups, ADS and from neighboring farms). The formal seed trade is still low due to 

high prices and lack of promotion by the seed companies. 

 

C. County livestock value chain support programs   

a) Supply of Rhodes grass seeds to farmers for planting under donor funded programs. 

b) Several commercial forage producers buy seeds from seed companies such as Kenya seeds 

c) Supporting establishment and scaling up of cooperatives to increase outreach to farmers improve marketing of 

livestock products through aggregation/collective marketing. 

d) County livestock vaccination programs to combat disease outbreaks  

e) Technical support to farmers through delivering extension services at the ward level. 

 

D. Key feedback from the workshop participants 

The stakeholder map should include national government, equipment and machinery suppliers and other government 

bodies such as the Kenya Wildlife services, Meteorological Department, Department of Cooperatives and Trade and 

National Drought Management Authority (NDMA) as key stakeholders. 

 

 

 

 

 

 

 

Annexure 1. Narok County forage value chain validation workshop notes 
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E. Key constraints noted by participants and proposed solutions 

Constraint  Proposed solution(s) 

a) Lack of awareness on improved forages 
production and utilization 

- Investment in forage demo plots, awareness programs and farmer 
training to increase knowledge and influence behavioral change. 

- Use of opinion leaders and established farmers who have adopted 
improved forages as influencers. 

b) Lack of county and farm plans for forage 
and fodder production.  

- Create a governor’s round table to discuss matters of forage in the county 
bi-annually. This will promote mechanisms for accountability and 
monitoring while increasing uptake of interventions and prudent resource 
allocation. 

- Utilize dairy cooperatives for feed planning, production and utilizations 
through linkages. Consider connecting them to producers (use Cash Cow 
model). 

c) Poor road infrastructure hindering 
access to forage production sites 

- Investments in road networks and distribution hubs to increase access by 
tractors and transporters. 

d) Lack of financial resources for forage 
production 

-  Empower cooperatives in the county technically and with financial 
resources to enable them fund forage producers and end users (buyers). 

- Use of the project’s proposed innovation fund to support start-ups in the 
county targeting forage production, including locally fabricated equipment 
and tools. 

- Link financiers to forage producers with bankable and scalable business 
models under a collaborative framework e.g., Cash Cow 

e) Under-developed and informal forage 
marketing networks limiting viability of 
forage producer enterprises. 

- Adopt weights and measurement standards of hay and enforce use of 
‘kilogram’ as a standardized measure for selling hay as currently applied in 
trading maize silage instead of nr of bales. 

- Support youth and women groups with weighing scales and legal backing 
from the county. 

- Enhance adoption of data and digital trading tools to link producers with 
end users/buyers. 

f) Unethical practices by some of value 
chain players rendering production 
economically unviable (especially 
machinery and equipment service 
providers during harvesting) 

- Develop policies on forage value chain at county level and enforce a code of 
conduct for all service providers to reduce exploitation of forage, dairy and 
beef farmers. 

g) Poor quality of forages in the market 
limiting production  

- Encourage adoption of improved forages by farmers. 
- Investments in feed analysis tools to provide valid evidence on feed quality 

in the county. 

 

F. Other proposed interventions 

a) Formulation/improvement of a county forage policy to address constraints identified and give a governance framework 

to guide the development of forages in the county. 

b) Cascading of on-going Animal Feed Strategy from National level to county level. 

c) Development of collaborative clusters or multi-stakeholders’ groups to loop in all value chain players (producers, 

financiers, transporters, inputs & service providers and consumers/buyers) to create and promote wholistic synergies 

in forage production. 

d) Develop cooperative hubs and scale up to services that include forage storage and distribution to members through 

forward contracts or warehousing receipting system. 
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As part of the Forage Value Chain study for the Integrated & Climate Smart Innovations for Agro-Pastoralist Economies and 

Landscapes Kenya’s ASAL (ICSIAPL) project, implemented by SNV and KALRO and funded by the European Union and the 

Government of the Kingdom of the Netherlands, this brief report gives recommendations on forage seed species/varieties 

to be included for ICSIAPL demo plot intervention in Taita Taveta, Kajiado and Narok Counties. 

The criteria used for the recommended forages are based on a combination of factors, including agro-ecological conditions 

(altitude, rainfall, average day temperature, soil condition); ruminant livestock farming systems (beef, dairy, dual purpose, 

small ruminants), zero grazing, semi-zero-grazing and grazing , small/medium/large scale; production levels and 

management skills, mechanization level, seed availability and (production) costs versus annual yields and nutritive values of 

forages. 

 

a) Intensive farming system (cut and carry systems) 
 
In the intensive farming systems in Narok County single forage crop (grasses or legumes) and mixed forage production 
(grasses/legumes) need to be demonstrated with high yielding (DMY/ha) grasses and legumes. For cut and carry systems 
the following forage crops can be used in the suitable agro- ecological zones (medium to high altitude and >900 mm/year 
rainfall).  
 
Rainfed: 
Napier grass (Cenchrus purpureum)  
Brachiaria spp (cv Cobra, Cayman, Cameo, Cayana, Sabia) 
Panicum spp ( cv Siambaza, Maasai, Tanzania) 
Desmodium spp 
Dolichos Lab lab 
Sunn Hemp (Crotelaria juncea) 
Leucaena leucocephala 
 
Irrigated: 
In Narok county in the medium to high altitude with high rainfall >900 mm/year also other forage crops such as forage 
sorghum and forage maize can be demonstrated.  In the areas within Narok county were intensive, irrigated forage crop 
production systems can be practiced, the following forage crops are of interest due to their high energy content. This is 
particularly interesting for the beef sector, next to the dairy sector, where animals are kept using cut and carry forage 
crops  such as in zero grazing units or feedlots for finishing or fattening and energy content is mostly the limiting factor in 
the ration of these ruminants. During this feeding period (finishing, fattening or early lactation stage) irrigation as a more 
capital-intensive way of forage production can be economically interesting. On some farms in Narok County these forage 
crops are already grown but it is advised that the demonstration plots are combined with demonstration of silage making 
as best preservation practice for forage sorghum and forage maize.  
 
Lucerne 
Chicory 
Forage Sorghum 
Forage Maize 

 

b) Extensive farming systems (grazing systems on natural grassland) 
 
In the extensive farming systems of Narok (low altitude, rainfall <900 mm/year) not land availability but rainfall is the 
critical factor in terms of on farm forage production. In this system mixed cropping systems (grasses/legumes) in 
combination with drought resistant (water efficient) grasses and legumes need to be demonstrated. The following forage 
crops may be demonstrated. 
 

Buffel grass/African foxtail grass (Cenchrus ciliaris cv TVT3, MGD1, Baringo) 
Maasai Love grass (Eragrostis superba) 
Bush Rye (Enteropogon macrostachyus) 

Annexure 2. Recommended forage crop seeds for demo plots in Narok County 
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Panicum maximum (cv Siambaza)  
Horsetail grass (Chloris roxburghiana) 
Cynodon spp. 
Digitaria spp. (Smutsfinger grass) 
Desmodium spp 
Leucaena leucocephala 

Acacia spp. 

 

c) Commercial hay production 
 
In the extensive farming systems where enough land can be set aside for large scale mechanized hay production the 

following forage grasses can be demonstrated. The same forage grasses can be used for manual (small scale hay 

production).  

Hay production: 
Rhodes grass (Chloris gayana)  
Panicum Maximum (Siambaza, Maasai, Tanzania) 
Brachiaria spp (Cobra, Cayman, Cameo, Cayana, Basilisk, Toledo) 
African foxtail grass (Cenchrus ciliaris cv TVT3, MGD1, Baringo) 

Sunn Hemp, Oats and Chicory can be used as a cover crop during establishment of the forage grasses for hay production. 

This will increase DMY/ha and improve soil fertility and soil health. 
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1. Background 
Keiyian FCS is in Transmara sub-county and began in 1968 as a demonstration farm for livestock and crop farming. Currently 
it has 44 members. The cooperative is located in a dairy rich area of Narok county and is involved in milk collection, milk 
transport and training farmers. It has plans to venture into seed bulking to diversify revenues. The aim is to be a model farm 
that propels economy. The farm also offers attachment to students, so far in total 40 students did their attachment at 
Keiyian FCS. 

The cooperative has partnered with ICSIAPEL to set up 21-acre demo plots for improved forages. Forage crops planted 
include Sun Hemp, Panicum, Desmodium, Lucerne, Rhode grass cv X-Tozi. They have planted 16 acres of Rhodes grass for 
hay and have been producing maize silage in small quantities. Desmodium did not perform well. They mainly feed their 
cattle on natural grass and supplement the feed with minerals and have hay stocks in store approximately 5 tonnes. Although 
they stock Sahiwal breeds for beef, they do not have formal sales agreements and sell these animals to dealers through the 
normal meat marketing channels. 

 

2. Challenges 
The cooperative faces challenges in obtaining harvesting equipment during the peak season. There has also been FMD 
outbreaks that causes losses to the farmers. They also have challenges in improving their breeds due to few bulls being 
available. Although they process milk, volumes have reduced significantly leading to a 40% capacity utilization of installed 
capacity. 
 

3. Proposed partnership 
The project can make interventions to support upscaling of forage crop production given the potential of the farm as per 
the following suggestions: 

• Support the cooperative to upscale the production of improved forages and to develop a business plan for expansion 

of the dairy production. 

• Partner in improved feeding trials among dairy farmers and beef farmers using forage of high nutritional value. 

• Link the cooperative to buyers of forages under an information sharing platform. The cooperative can become a large-

scale commercial forage producer to supply its members and neighboring farmers. 

 
During the visit to Keiyian FCS the farmers explained the practices and procedures used when growing and harvesting maize 
for silage on the farm. The maize silage in the silage pit (DM%, fermentation), soil cover of the pit and feeding speed further 
confirmed the practices. This gave the consultants the impression that the silage making practices and processes can be 
improved resulting in a better-quality maize silage. 
The dairy cows were grazing on a mix of natural grasses. The pastures are not well maintained allowing all sort of grasses to 
establish and all in a different stage of maturity. While the green palatable  grass leaves are growing above a layer of dead 
decomposing leaves making the sward less palatable and thus attractive for cattle. Cattle tend to graze selectively and will 
eat the tops (re-growth) of the grass plants. Improving pasture management practices and at the same time introducing 
improved forage grasses can improve the rations for the dairy (and beef) cows further. 
In the theoretical but realistic example below a comparison is made between the current situation, sub-optimal maize silage 
and grazing on natural pastures without any pasture improvement technology applied. The recommended situation shows 
the margin above feed cost with good quality maize silage and improved pasture management incorporating improved 
forage grasses.  
 

4. Feeding balanced rations for the dairy herd at Keiyian FCS  
For this theoretical model Rumen8 total ration formulation software was used and the rations are shown in figure 10 and 
figure 11. We selected a representative cow from the herd at Keiyian FCS and made the following assumptions based on 
observations during the visit the farm. 
Holstein Friesian 550 kg cow, Mid lactation, 80 days i/c, grazing, 5 km per day, area is flat, 15 kg, 3.6% F, 3.0% P. Milk price 
40 Kshs/kg, LW Change 0 g/day, BCS 3.0, Cow can graze on pasture to satisfaction (Rumen fill 3). Assuming the cow can 
graze selectively in the pastures available the current ration of the cow will be as follows. 
 
 
 
 

Annexure 3. Case Study 1: Keiyian Farmers’ Cooperative Society (FCS) 
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(a) Current situation 

For the current situation the ration ingredients, nutritional parameters and the cost in Kshs. per ton are tabulated below. 
 

Table 23 Current ration for Keiyian FCS 

Current Maize Silage Dairy Meal Standard  Pasture grass 

Feed supply (kg) 10 9 19.4 

DM (%) 30.5 89.9 27.5 

ME (MJ/kg DM) 9.5 9.6 8.5 

CP (%) 7.0 16.3 9.9 

NDF (%) 54.9 32.9 60.0 

Starch (%) 10.4 22.4 0.0 

Cost (Ksh./ton) 4000 32000 500 

  
On the current ration the cow has a Dry Matter intake of 3.0% per 100 kg LW, the feed costs are 337.67 Kshs/cow per day, 
milk income 600 Kshs/day, Margin above feed cost is 262.33 Kshs/day. Feed cost are 56% of the milk income. Enteric 
methane production of 341 g/cow and intensity of 22.7 g CH4₄/L milk produced. 
 

(b) Proposed/recommended ration after interventions 
Improved ration after forage crops are grown and conserved under better management practices and improved forage 
grasses and legumes are used for grazing. The same representative cow from the dairy herd is used. 
Holstein Friesian 550 kg cow, Mid lactation, 80 days i/c, grazing, 5 km per day, area is flat, 15 kg, 3.6% F, 3.0% P. Milk price 
40 Ksh/kg, LW Change 0 g/day, BCS 3.0, Cow can graze on pasture to satisfaction (Rumen fill 3) 
 

For the recommended ration after interventions the ration ingredients, nutritional parameters and the cost in Ksh. per ton 
are tabulated (table 24) below.  
Assuming the same cow can graze selectively in the pastures available the ration of the cow will then be as follows: 
 

Table 24 Recommended ration for the dairy herd at Keiyian FCS 

Improved forages Improved Maize 

Silage  

Dairy Meal Standard  Brachiaria Cayman 

Feed supply (kg) 25 4 30.0 

DM (%) 30.0 89.9 25.2 

ME (MJ/kg DM) 11.3 9.6 8.9 

CP (%) 7.0 16.3 21.6 

NDF (%) 42.3 32.9 38.5 

Starch (%) 25.3 22.4 0.0 

Cost (KES/tons) 6500 (↑62%) 32000 2000 (↑ 300%) 

Figure 10 Current ration for the dairy herd at Keiyian FCS 
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On the recommended ration the cow has a (predicted) Dry Matter intake of 3.4% per 100 kg LW, the feed costs increase 
and are 350.64 Kshs/cow per day but only half the amount of dairy meal is needed. This reduces the chances of rumen 
acidosis, milk income 892 Kshs/day, Margin above feed cost is 541.36 Kshs/day. Feed cost are 39% of the milk income. 
Enteric methane production of 353 g/cow (higher DMI) and intensity of 15.8 g CH4₄/L milk produced. This is a reduction of 
30% CH4₄/L milk produced. The cost of Maize silage and Brachiaria are higher than before (in the current situation) because 
of establishing the grass and the use of more advanced farm equipment during harvesting. 
 

 
Table 25 below shows that improvements in forage management practices and quality, even though an investment is 
required to achieve the better-quality forage (better practices / technology), goes hand in hand with increased milk 
production (49% increase), higher feed efficiency (43% increase) and reduction of feed cost as compared to milk income 
(106% increase of margin above feed cost). At the same time the predicted enteric methane emission intensity reduces 
with 30%. 
 

Table 25 Summary business case for balanced feeding for the dairy herd at Keiyian FCS 

Parameter Current Predicted/ 

Recommended 

Difference Percentage 

Feed cost (Ksh) 337.67 350.64 +12.97 ↑3.8% 

Milk income (Ksh) 600.0 892.0 +292 ↑49% 

Feed efficiency (Ksh Milk / Ksh Feed) 1.777 2.544 +0.767 ↑43% 

Margin above feed cost (Ksh) 262.33 541.36 +279.03 ↑106% 

Milk production 15.0 22.3 +7.3 ↑49% 

Enteric Methane Intensity (CH4₄/L) 22.7 15.8 -6.9 ↓ 30% 

 
Based on the analysis above, it has been demonstrated that although improved feeding using a balanced ration that is 
determined scientifically will lead to 3.8% increase in feed costs, there is a positive return to the farmer which includes a 
49% improvement in milk incomes, a 43% in feed efficiency, 49% increase in milk production and a 30% decline in Enteric 
Methane Emission Intensity (CH4₄/L). 
 

  

Figure 11 Improved balanced ration for the dairy herd at Keiyian FCS with improved forages 
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1. Background of Ekule Dairies Ltd 
Located in Narok County about 15 kilometers from the Narok town center at Sebei river, the company set up production of 
hay in Narok in the year 2016. To obtain economies of scale, they approached landowners who signed up for long term lease 
agreements and allowed for consolidation of parcels. They are producing hay on 800 acres. The company was funded by 
technical assistance grants from USAID provided via the Feed the Future East Africa Catalytic Sustainable Agribusiness 
Investment (CSAI) project and borrowed from a commercial bank to undertake the investment. 
 

2. Scale of production 
The company has set hay production on 800 acres and invested in modern production equipment. Production average 
between 150 -200 bales per cut with two cuts achieved on average per year. The company invests in quality production 
systems,- good seed bed preparation, minimum tillage  and fertilizer. In addition, the company has invested in modern 
equipment that it owns and uses to undertake all production activities. Hay sales are done at the farm gate. Currently hay 
bales are sold to customers who come from neighboring counties at prices between Kshs 80-120 per bale. The low prices 
are because of low demand and improved rainfall. There are no formal sales agreements as previous agreements with 
cooperatives in the central region flopped as the cooperative management were not able to owner commitments. The 
company will venture into dairy as part of diversification to use some of the fodder herein. 
 

3. Challenges 
Poor weather in 2020 heavily impacted hay harvesting and most of the crop was left to waste. Due to limited resources, the 
company does not have a distribution network and depends on brokers and walk in buyers who distort market prices heavily. 
At times livestock trespasses to the farms and the company has to spend cash on hired security. Poor weather in 2021 has 
reduced the yields obtained from the farms. 
 

4. Recommendations 
Support EDL to upscale production create a comprehensive marketing strategy to manage the marketing  challenges through 
market linkages. At the current market price of Ksh. 120 per bale, the producer is making losses from the operation, and this 
is not sustainable as shown in the table below. 
 

Analysis  Year 1 Year 2 Year3 Year 4 Total 

Cost of Production  42,500 22,200 22,200 21,000 107,900 

Total Output(Bales)  150 200 200 180 730 

Cost/Bale   283 111 111 117 147 

Sales Price  120 120 120 120 120 

Profit/Loss per bale  -163 9 9 3 -27 

Total Profits/Loss  -24,500 1,800 1,800 600 -20,300 

 
If the company secures a contract at Kshs. 150 per bale, this price per bale is close to the breakeven point and prices 
below Kshs. 150 per bale are economically not sustainable. 
 

Analysis  Year 1 Year 2 Year3 Year 4 Total 

Cost/ Bale  283 111 111 117 147 

Total Output (Bales)  150 200 200 180 730 

Sales Price  150 150 150 150  

Profit/Loss per bale  -133 29 29 33  

Total Profit  -20,000 7,800 7,800 6,000 1,600 
 

  Annexure 4. Case Study 2: Commercial hay production Ekule Dairies Ltd 
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  Annexure 5. List of key informants 

 
Name of Organization Contact Per Classification Contact tel, Data of interest 

Dept. of Agric. & Livestock Dr. Mpilei County Govt of Narok 0725330278 County Livestock data) 

Welt Hunger Hilfe (WHH) Mr. N.  Otho Projects /NGO's (forage related projects)  Noelyne.Otho@welthungerhilfe.de  WHH Project brief 

RPLRP (Resilience) Mr. A. Sabuni Projects /NGO's (forage related projects) 0720619826 RPLRP Project brief 

Olerai Agrosuppliers Limited Mr. S. Rotich Input suppliers: Agrovets 0726395080 Forage crop seeds value chain data 

Simlaw Seeds Limited  Input suppliers: Agrovets  Forage crop seeds value chain data  

Kimorgor Elizabeth Mrs. Elizabeth Farm machinery and equipment 0723507848 Large scale hay production & Equipment - Women Enterprise 

Proleaf farm Mr. T. Kariuki machinery and equipment 0721849957 Large scale hay production use and sale and hire of machineries 

Quipbank Machinery Show  Farm machinery & equipment  Farm Machinery leasing &Services 

Quick Search Limited Mr. J. Koriata Small Machine Fabricators 0720507556 Innovations & equipment   for Hay Baler 

TM East Cooperative Union Mr. R. Cosmos Dairy /beef cooperatives  0720492486 Dairy cooperative & forage production 

Kuto Dairy Cooperative Mr. S. Musonik Dairy /beef cooperatives   Dairy cooperative & forage production 

Chang Chego Dairy Cooperative Mr. P. Tuwei Dairy /beef cooperatives   Dairy cooperative & forage production 

Cheson DCS Mr. P. Lang’at Dairy /beef cooperatives  0722694416 Dairy and beef production 

Keiyian DCS Mr. Kuya Dairy / Beef Cooperative 0721346564 Mixed farming- beef , dairy & forage production 

Korosiol  SHG/Beef V. Chain Committee Mr. Masikonde medium scale farmers (Beef)  0710374668 Beef value chain issues & demo farm 

House in the wild Mr. T. Wood Ranches/Conservancy 0700095501 Beef value chain issues & hay  

Koin Farm Mr. S. Ole Koin Beef-/forage Producers 0715427266 Beef value chain issues & hay  

Oloisukut Conservancy Mr. Jackson Ranches/Conservancy 0721818864 Commercial forage production and women enterprise 

Eor Ekule Dairies Ltd Prof. Mbijiwe 
Large and medium scale commercial forage 
producers 

0725768758 Fodder production & marketing 

Narok East Pastures Mr. J. Lempaka Hay association 0722618720 Fodder production & marketing 

Juliana Konyoko  Mixed farming - SHF 0723 606119 Forage production & dairy farming 

Ann Tipaa  Mixed farming - Beef  Beef feed lot system 

Reverend Moses Parsheiyo  Mixed farming- Dairy & Beef  Demo farm & forage production 

Narok south farmers’ cooperative Mr. D. Ole Ntutu Hay association Narok South  Uncertified seeds merchants 

Oloturot  Youth  Group  CBO 0727702776 Steer fattening & dairy youth enterprise 

Ololmasani young farmers’ Cooperative Mr. R. Arap Ruto Cooperatives  Dairy and beef production 

Anglican Development Services  Seed Bulking Group  Seed bulking 

Rehoboth Farm  Fodder Production- Maize Silage  Maize silage production 

Purko Trust Mr. J. O. Nkaiwuatei Mixed Farming- Large scale 0701 806 53  Dairy & forage production 

 

mailto:Noelyne.Otho@welthungerhilfe.de
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Questionnaire for Farm Input & Services in Taita Taveta, Narok and Kajiado 
(Southern Rangelands) 

 

Introduction 
SNV Kenya/Netherlands Development Organization (SNV) and Kenya Agriculture and Livestock Research organization 

(KALRO) are implementing the “Integrated & Climate Smart Innovations for Agro-Pastoralist Economies and Landscapes in 

Kenya’s ASAL” (ICSIAPL) project. The project’s lifetime is from 1 January 2021 – 31 December 2023. The project works in the 

Counties of Narok, Kajiado and Taita Taveta and is funded by the European Union and the Government of the Kingdom of 

the Netherlands.  

 

In order to achieve its objectives, ICSIAPL Project has commissioned a forage value chain study, to obtain relevant information 

to guide interventions necessary to address identified constraints and capture opportunities in the forage value chain. Please 

find below a questionnaire for information gathering from forage seed suppliers in the country. Filling of the questionnaire 

may take about 30 minutes. We request for your support to answer the question below and return to felix@prodairy.co.ke 

 

Thank you for your cooperation, 

 

 ProDairy EA Ltd and Perfometer Agribusiness Ltd for ICSIAPL Project, Nairobi, 6 May 2021 

 

Date of filling the questionnaire (dd/mm/yy): ___________________ 

Name/contacts of person filling the questionnaire: _______________________________________ 

Questions 

1. Respondent details  

 
a) Name of farm inputs/ service provider ___________________________________________ 

b)  Name of Respondent__________________         Title_______________________________ 

c) County _________________ Sub-county__________________________________________ 

d) Years in operation: ___________________________________________________________ 

e) Type or organization: (tick as appropriate):  ☐ Private Limited Company ☐ Public Limited Company ☐ 

Government parastatal ☐ Sole proprietorship  ☐ Cooperative   ☐  CBO ☐  Faith based ☐ Others (specify) 

________________________________________________ 

f) Inputs /services supplied: ☐ Forage seeds ☐ Fertilizers ☐ Farm Chemicals ☐ Farm equipment hire ☐Livestock 

feeds (concentrates) ☐ Pesticides  ☐ Agronomy, training & extension services ☐ Forage demo plots ☐ Forage 

supply ☐ Contracted farm services ☐ Others 

(specify)______________________________________________________________ 

 

2. Livestock farming and feeding systems  

a) Which fodder and forage related inputs do you stock? 

  Annexure 6. Questionnaire on input suppliers and service providers 
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☐ Forage seeds ☐ Fertilizers ☐ Farm Chemicals ☐ Farm equipment hire ☐Livestock feeds (concentrates) ☐ 

Pesticides  ☐ Agronomy, training & extension services ☐ Forage demo plots ☐ Forage supply ☐ Contracted farm 

services ☐ Others (specify)______________________________________________________________ 

b) Who supplies you with forage inputs for selling to your end users? ☐ Local seed companies ☐ Import by self ☐ 

Appointed agents for international seed companies ☐ Government institutions  ☐  Others 

(specify)____________________________ 

 

c) Which are the 3 most pressing challenges that you face when sourcing for your inputs that you sell to your customers; 

and what solutions would you propose that would address each of these challenges.  

 

 Type of Input  Key Challenges  Proposed solutions  

1    

  

  

2    

  

  

3    

  

  

 

d) What could you suggest as possible solutions to the challenges identified in (c) above? 

 

 Key Challenges  Proposed solutions  

1   

  

  

2   

  

  

3   
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3. Farm mechanization services  

a) Which forage tools and equipment do livestock farmers/forage producers use in your county? ☐ Disc plough 

tractors and tillers ☐ Hay balers ☐ Vacuum baling machines (for silage) ☐ Choppers ☐ Chaff cutters ☐ Feed 

mill equipment ☐ Others (specify) 

 

b)  What is the level of mechanization for forage production and preservation employed in your county? ☐ High  ☐ 

Medium ☐ Low (High mechanization implies most of the production process uses machines, medium uses a mix of 

machines and human labour and low mechanization implies very little use of machines and more human labour.) 

 

 Challenges faced Proposed solution 

1   

2   

3   

4   

5   

 

e) Which are the 5 most pressing challenges that you have faced regarding government regulations and policies (both 

national and county) in the recent past; what are your suggestions on how the challenges can be solved. 

 

 Challenges  Proposed solutions 

1   

2   

3   

4   

5   

   

 

4. Stakeholder analysis 

a)  Who are the main partners in your business and which specific roles do they play? 

 Partners  Role(s) 

1   

2   

3   



57 
  

4   

5   

b) Which gaps or weaknesses exist in forage sector within the county and who are the most strategic partners to 
address such weaknesses? 
 

 Gaps Relevant/strategic partner 

1   

2   

3   

4   

5   

 
c) Which opportunities do you see in the forage sector that have potential to accelerate the growth of your 

business? 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

d) Have you received any support from the county government or donor funded projects in your business in the last 

10 years…?? ☐ Yes  ☐ No 
If yes, explain the type of support that you received 
___________________________________________________________________________________________
___________________________________________________________ 
___________________________________________________________________________ 

e) Do the county governments offer any support to forage input and service providers as a way of growing their 

businesses? ☐ Yes ☐ No. If yes  which ones?  

___________________________________________________________________________ 

___________________________________________________________________________ 

 

 

5. Market for forages and price-setting 
 

a) How would you rank the level of awareness on improved forage seed varieties among forage producers in the 

county? ☐ High  ☐ Medium ☐ Low 

b) Which category of farmers mostly buy farm inputs from your outlet? 

  ☐ Large Scale  ☐ Medium scale?  ☐ Small scale  ☐  Institutions  ☐ Others (specify)________ 

c) What are the estimated quantities that you sell for each of these improved forage seeds to farmers (indicate the 

price per kilo/ per unit) 

 

Forage seed variety Quantity Sold Price per Kg 

Boma Rhodes   

Brachiaria   

Fodder Maize   
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Fodder Sorghum   

Lucerne   

Desmodium   

Others (List)    

 

d) How do you set the prices for farm inputs especially for forage seeds?  

☐ Based on market demand and supply  ☐ Retail recommended prices by seed companies ☐  Bundled pricing 

(including value added services)  ☐ Other (specify) ___________________  

 

e) Which constraints do you face in your business of selling farm inputs to farmers, especially forage seeds? (List a 

maximum of 5)   

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

____________________________________________________________________________________ 

 

f) To what extent do end users of forage seeds within this county show interest in knowing the quality of seeds 

supplied to them? (Rate between 1-5)  

g) In what ways do end users determine the quality of forage seeds sold to them? 

___________________________________________________________________________________________

___________________________ 

___________________________________________________________________________________________

____________________________ 

h) As an input or service provider, what improvements would you recommend in the areas listed below, in order to 

improve the quality and availability of forages; 

1. Seed/plant material supply 

___________________________________________________________________________ 

2. Training and advisory 

___________________________________________________________________________ 

3. Mechanization services 

___________________________________________________________________________ 

4. Supply of inputs for silage making (Plastic, inoculant, others) 

___________________________________________________________________________ 

5. Mechanization services 

___________________________________________________________________________ 

6. Agricultural contractors 

________________________________________________________________________ 

7. Laboratories for feed testing 

________________________________________________________________________ 

i) Do you offer credit to your customers for purchase of forage inputs especially seeds? 

☐ Yes   ☐ No    

If yes, state the credit period  ☐ 1-3 weeks  ☐ 1-3 months ☐ Over 3 Months ☐ Other (specify) 

 

j) What are the credit levels that you assign to customers?  ☐ Below Kshs 1,000   ☐ Between Kshs 1,001 to Kshs 

5,000 ☐ Above Kshs 5,000   
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k) Farmers learn in many ways, about the products available in the market, which of the methods below are most 

utilized in your areas of operation / county to reach farmers with the information of the product you deal with. 

Rank the most used on a scale on 1-5 (5 most used, 1 least used) 

 

Source of Information  Tick as appropriate 

1. Information Materials (Fliers, Brochures etc)  

2. Television   

3. Social Media (Facebook, Twitter etc)  

4. Radio  

5. Informal channels (word of mouth)  

6. Field days  

7. Walk in inquiries   

l) Do you have any trading agreements/partnerships with dairy/beef farmers? ☐ Yes  ☐ No 
 

m) Describe the type and the main focus of the agreement 

___________________________________________________________________________________________ 

n) Describe some of the positive results achieved out of this agreement  
_______________________________________________________________________________________________ 

f) In the recent past, have you faced any challenges in meeting the demand for farm inputs and equipment? ☐ Yes  

☐ No If yes, state type of challenge and how it has affected your business performance (Maximum 3) 
 

Challenge Impact on business performance 

1. 
 

2. 
 

3. 
 

 

6. Climate risk analysis of the livestock /forage value chain 
 

a) How has climatic changes and seasonality of weather affected your sales especially on forages? 

___________________________________________________________________________________________

___________________________________________________________________________________________

pDo you experience highs and lows in your sales across the year? [consider to change b to this] Yes ☐ No☐ 

If yes, what are the three main causes of these fluctuations? 

___________________________________________________________________________________________

___________________________________________________________________________________________ 

b) Are there any measures that you have put in place regarding your stocking decisions, in order to adapt to any 

effects of climate changes on your business?  

c) _______________________________________________________________________________________________

_______________________________________________________________________________________ 

**END THANK YOU**  
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Questionnaire for Large, Medium and Small-Scale Commercial Forage Producers   
Taita Taveta, Kajiado and Narok (Southern Rangelands) 

Introduction 
SNV Kenya/Netherlands Development Organization (SNV) and Kenya Agriculture and Livestock Research organization 

(KALRO) are implementing the “Integrated & Climate Smart Innovations for Agro-Pastoralist Economies and Landscapes in 

Kenya’s ASAL” (ICSIAPL) project. The project’s lifetime is from 1 January 2021 – 31 December 2023. The project works in the 

Counties of Narok, Kajiado and Taita Taveta and is funded by the European Union and the Government of the Kingdom of 

the Netherlands.  

 

In order to achieve its objectives, ICSIAPL Project has commissioned a forage value chain study, to obtain relevant information 

to guide interventions necessary to address identified constraints and capture opportunities in the forage value chain. Please 

find below a questionnaire for information gathering from forage seed suppliers in the country. Filling of the questionnaire 

may take about 30 minutes. We request for your support to answer the question below and return to felix@prodairy.co.ke 

 

Thank you for your cooperation, 

 

 ProDairy EA Ltd and Perfometer Agribusiness Ltd for ICSIAPL Project, Nairobi, 6 May 2021 

 

Date of filling the questionnaire (dd/mm/yy): ___________________________________________ 

Name/contacts of person filling the questionnaire: _______________________________________ 

Questions 

1. Respondent Details  

 
g) Name of commercial forage producer: ____________________________________________ 

h) Farm location:    County _________________ Sub-county_____________________________ 

i) Number of years in operation: __________________________________________________ 

j) Nature of business ☐ Sole proprietor ☐ Private company ☐ Cooperative ☐ Other(specify) 

___________________________________________________________________________ 

k) Nature of operation ☐ Forage producer only ☐ Mixed – Dairy & forage ☐ Mixed – Beef & forage 

l) Scale of operation ☐ Large scale ☐ Medium scale ☐ Small scale   

m) No of acres farmed for fodder ____________________________________________________ 

2. Livestock farming and feeding systems  

f) Which forage crop varieties do you produce on your farm? Tick as appropriate. 

☐ Kikuyu Grass  ☐ Napier Grass ☐ Boma Rhodes ☐ Brachiaria ☐Fodder Sorghum 

☐ Fodder maize  ☐ Oats ☐ Vetch ☐ Tree Lucerne ☐ Desmodium ☐ African Foxtail  

☐ Maasai Love Grass ☐ Sesbania ☐ Calandria ☐ Others  

 

Annexure 7.  Questionnaire for small, medium and large-scale forage producers 
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g)  Where do you obtain forage seeds for planting? ☐Agrovet ☐ Fellow Farmers ☐ Produced on farm☐ Seed 

Multiplication Centres ☐ Directly from the seed company ☐  Others  (Specify)  

 

h) Do you have challenges in obtaining forage seeds or planting material?☐ Yes  ☐No  

If yes. List the challenges below (Maximum 3) 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

______________________________________ 

i) How can the challenges identified above be solved? 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

______________________________________ 

j) What quantities per year are produced for   each of the forage crops grown in your farm? 

 

Forage seed variety Quantity Produced 

Kikuyu Grass   

Boma Rhodes  

Napier grass  

Brachiaria  

Fodder Maize  

Fodder Sorghum  

Others (list)   

 

k) What constraints do you face while producing forages on your farm? (List Maximum 5)   

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

__________________________ 

 

l) What forage conservation methods do you use in your farm?☐ Drying (Hay)  ☐ Ensiling ☐ Drying and compacting 

(pellets /cake)  ☐  Fresh ☐ Dry residues 

 

m) Do you experience post-harvest losses? ☐ Yes  ☐ No 

If yes, list at least 3 causes of post-harvest losses in your farm. 

___________________________________________________________________________________________
___________________________________________________________________________________________
____________________________________________________ 
 

n) In your opinion, suggest how post-harvest losses can be reduced? 

___________________________________________________________________________________________

_________________________________________________________________ 

 

o) How do you determine the quality of forages produced on your farm? 

___________________________________________________________________________________________

_________________________________________________________________ 
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p) Suggest 3 ways in which the quality of forages produced within your farm can be improved. 

___________________________________________________________________________________________

_________________________________________________________________ 

 

3. Farm Mechanization   

b) What mechanization systems and technologies have you employed for forage production and harvesting on 

your farm? 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

_______________________________________ 

c) What is the level of mechanization for forage production and preservation employed in your farm? ☐ High  ☐ 

Medium ☐ Low 

 

What machines do you use on your farm for forage production? ☐ Ploughs and tillers  ☐  Choppers  ☐ Hay Balers  

☐  Mowers  ☐ Tractors and Trailers    ☐ Others (Specify)  

 

d) Where do you obtain your equipment for forage production and conservation on the farm? 

☐ Owned  ☐  Service Providers /Subcontractor ☐ Both 

 

e) What challenges do you experience as regards availability and reliability of mechanized equipment? Maximum 

(5) 

 

f) How can the challenges experienced in (d) above be resolved? 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________ 

 

4. Livestock farming system 

a) Do your rear livestock on your farm? ☐ Yes ☐ No 

 

b) For each of the following species of livestock, please indicate the number in your farm. 

  Livestock species No in the farm 

Beef Cattle  

Dairy Cattle  

Sheep  

Goats  

Other (Specify)  

c) What livestock farming system do you practice on your farm? ☐ Zero Grazing ☐ Grazing Improved planted 

pastures ☐ Free Range(Natural grass pastures  ☐ Feed Lots (Beef) ☐ Semi zero grazing 

 

d) What reasons did you consider while choosing the farming system above? 

Farming System Reason for choice 

Zero Grazing  
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Grazing improved planted Pastures  

 

 

Free Range (Natural grass pastures)  

 

Feed lots (Beef)  

Semi Zero grazing  

or Grazing with supplementation 

 

 

e) Have you in the recent past experienced forage scarcity in your farm? ☐ Yes  ☐ No  

If yes, rate the severity of scarcity on a scale ☐ 1, Severe  ☐ 2, Very severe ☐ 3, Extremely severe  

f) In what ways did you overcome the challenge of forage scarcity? (Maximum 3) 

___________________________________________________________________________________________

___________________________________________________________________________________________ 
 

5. Stakeholder analysis 

g) How easy is it to access the following stakeholders for forage production on a scale of 1- 5 (5 is very easy and 1 is 
very difficult? 

No Stakeholder category Ranking 

1.  Forage seed suppliers 
 

2. Other input suppliers 
 

3. Skilled mechanized forage contractors 
 

4 Farmer training and extension services 
 

5. Forage buyers 
 

 

h) What challenges do you experience while accessing the stakeholders in a above? 

Challenge 1 _________________________________________________________________________ 

Challenge 2 ___________________________________________________________________________ 

Challenge 3 ___________________________________________________________________________  

Challenge 4 ___________________________________________________________________________ 

Challenge 5 ___________________________________________________________________________ 

 

i) How can the challenges above be overcome in your opinion? (Maximum 3) 
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___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________ 

j) Have you received any support from the county government or donor project to improve the quality of forage on 

your farm? ☐ Yes  ☐ No 

If yes, explain nature of support received ________________________________________ 

__________________________________________________________________________ 

___________________________________________________________________________ 

 

k) What opportunities do you see in the sector that you can tap to grow your forage business? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________ 

 

6. Market for forages and price-setting 

 

a) What quantity of forage do you sell per year from your farm? ____________________________ 

b) Who are your main customers in this forage business? 

☐ Smallholder farmers  ☐ Medium scale farmers ☐ Large scale farmers  ☐ Other (specify)  

c) In what form do you sell your forages? ☐ Hay  ☐ Silage ☐ Fresh Cuts  ☐ Other (specify) 

d)  Which distribution channel do you use to sell your forages? 

☐ Farm gate sales  ☐ Auction markets ☐ Distribution agents  ☐ Other (specify) 

e) In your opinion, where do most farmers within the county obtain forages from?  

☐ Grow on own farms  ☐ Buy from neighboring farms ☐ Grow and Buy   ☐ Import from other counties 

f) What are the main factors that rigger farmers to buy forages in your county? 

☐ Land scarcity  ☐ Reduces Cost of production ☐ Drought and seasonality  ☐ non-availability of required forage ☐ 

Land scarcity  ☐  Forage buying cheaper than growing ☐ Lack of skilled labour to grow on the farm. 

g) Do your customers inquire about the quality of forages before buying?  ☐ Yes  ☐ No 

If yes, do you charge higher prices depending on quality?________________________ 

h) What are the 3 most pressing challenges/problems you face when trying to sell your forages to customers?  

Challenge  1 _______________________________________________________________________________ 

Challenge  2 ______________________________________________________________________________ 

Challenge  3_______________________________________________________________________________ 
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i) How do farmers in this county get information regarding origin, volumes, quality and prices of forages traded in the 

market?  

Source of Information  Tick as 

appropriate 

8. Information Materials (Fliers, Brochures etc)  

9. Television   

10. Social Media (Facebook, Twitter etc)  

11.  Radio  

12.  Informal channels (Word of mouth)  

13. Field days  

14. One only knows when going to the sales outlet  

15. No information is available  

 

j) List 3 ways in which government policies and (both national and county governments) affect your forage business. 

_______________________________________________________________________________________________ 

k) Do you have any trading agreements/partnerships with forage customers? ☐ Yes  ☐ No 
If yes, how have these agreements impacted the performance of your forage business? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

 

7. Climate risk analysis of the livestock /forage value chain 

 

d) In what ways have you been affected over the past one year by the changing climatic conditions as regards forage 

yields and quality? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

e) What adaptation mechanisms have you effected with regard to decision making on forage management   practices 

in your farm? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

f)  What soil improvement practices are you employing to increase yields of forages in your farm? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

g) Is there any support that the county government has extended to you as a forage producer in the recent past to 

help mitigate effects of climate change in your forage business operations? 

__________________________________________________________________________________ 

**END THANK YOU** 
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1ILRI is custodian of forage genebank and distribute forage germplasm across the globe and provide trainings and technical supports 
on Forage crop seed production to NARS scientists, private sectors, and development partner. 

  

 Name of seed supplier Head office location  Contact (person)  

1. Advantage Crops Limited Rodi, Homabay county Kenya 0715519922 / 0729152473 
www.aclseeds.com  

2. Advanta Seeds International Westlands, Nairobi Kenya 0724314614 / 0709186000 
info@advantasms.com  

3. Amiran Kenya Limited 
Company  

Old North Airport Road, Embakasi 
Nairobi Kenya 

0800720720  
 www.amirankenya.com  

4. East African Seed Company Dakar Road, Nairobi Kenya 0722207747 / 0734333161 
www.easeed.com  

5. Hygrotech East Africa Tigoni near Limuru and Naivasha 0202053917 www.hygrotech.co.ke  

6. ILRI1 Naivasha Road, Nairobi Kenya www.ilri.org  

7. Just Diggit Nairobi Kenya www.justdiggit.org  

8. KALRO Dairy Research 
Institute, Naivasha 

Naivasha, Kenya www.kalro.org  

9. KALRO Kiboko KALRO, Arid & Rangelands 
Research Institute, Kiboko Kenya 

www.kalro.org    

10. Leldet Seeds Rajwera Farm - Nakuru Kenya 0723329393 www.leakeygroups.co.ke  

11. Rehabilitation of Arid 
Environments Ltd / Trust (RAE) 

Kampi ya Samaki, Baringo county 
Kenya 

05351418 / 0721892566 
www.raetrust.org  

12. Seedballs Kenya Nairobi Kenya 0700380009 www.seedballskenya.com  

13. Simlaw Seeds Nairobi Kenya 020 2215067 www.simlaw.co.ke  

14. CIAT Nairobi Kenya https://ciat.cgiar.org/ 

15. U-Farm Holdings Limited 5th floor, West point, Mpaka Road 
Westlands, Nairobi Kenya 

0719227700 
www.ufarm.biz  

Annexure 8. Respondents to forage seed sector questionnaire 
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