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FOREWORD  

Kenya Climate-Smart Agriculture Project (KCSAP) tasked the Kenya Agricultural and 

Livestock Research Organization (KALRO) with the implementation of the project’s 

Component 2 on ‘Strengthening Climate-Smart Agricultural Research and Seed Systems’. 

The component activities are geared towards the development, validation, adoption and 

delivery of context specific climate smart agriculture (CSA) technologies, innovation and 

management practices (TIMPs). It is also responsible for the development of sustainable seed 

production and distribution systems of priority agricultural value chains to enhance 

availability and access to improved seeds, animal breeds and fingerlings by target 

beneficiaries. Against this background, KALRO and her National Agricultural Research 

System (NARS) partners have developed, validated and availed CSA TIMPs for 

dissemination and adoption. This document provides a detailed inventory of TIMPs that have 

been developed in the Pastures and Fodders value chain.  

  

Extensive information from research and background data has been used to develop this 

TIMPs inventory. To disseminate the TIMPs, a Training of Trainers (ToT) manual has been 

developed. The design of the manual takes consideration the delivery system, partners and 

their roles, duration of training and logical flow of the modules. The training modules have a 

uniform outline that ensures every aspect of the TIMPs are fully covered in a way that the 

trainees can absorb and relate to. Various delivery methods are deployed and where possible 

demonstrations and practical work are incorporated to enable the trainees to learn by 

participating in the actual field activities. The use of this TIMPs inventory is expected to 

contribute to achievement of the envisaged KCSAP’s project ‘Triple Wins’ of increased 

productivity, enhanced resilience and reduction of greenhouse gas emissions. Thus, this 

TIMPs inventory is to be used in conjunction with the respective Dairy ToT Manual.  

 

Finally, I am greatly indebted to the value chain leaders and all those who participated in the 

preparation of this inventory of TIMPs. It is expected to herald new ways of delivering 

training content that will enable the realization of the project objectives and aspirations.  

  

  

Eliud K. Kireger, PhD, OGW  

Director General, KALRO 
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PREFACE  

The Kenya Climate-Smart Agriculture Project (KCSAP) is a Government of Kenya project 

with support from both the World Bank and the government. The project runs for five years 

and is implemented in 24 counties, mainly in the arid and semi-arid lands (ASALs), at an 

approximate cost of KES 25 billion. The project development objective (PDO) is “to increase 

agricultural productivity and build resilience to climate change risks in the targeted 

smallholder farming and pastoral communities, and in the event of an Eligible Crisis or 

Emergency, to provide immediate and effective response.” This objective is to be achieved 

through the implementation of five key components, which are: 1) Upscaling Climate-Smart 

Agricultural Practices, 2) Strengthening Climate-Smart Agricultural Research and Seed 

Systems, 3) Supporting Agro-weather, Market, Climate, and Advisory Services, 4) Project 

Coordination and Management and 5) Contingency Emergency Response.  

  

Component 1 involves facilitating the empowering of farmers and communities to adopt 

technologies, innovations and management practices (TIMPs) to achieve the Climate Smart 

Agriculture (CSA) triple-wins of; increased productivity, enhanced resilience (adaptation), 

and reduced Greenhouse gas (GHG) emissions (mitigation). Component 2 is tasked with the 

responsibility of providing the TIMPs. Therefore, it supports the development, validation, 

and adoption of context specific CSA TIMPs to target beneficiaries under Components 1 and 

3. 

  

To catalyze uptake of TIMPs, Kenya Agricultural and Livestock Research Organization 

(KALRO) in conjunction with partners in the National Agricultural Research Systems 

(NARS) and Consultative Group for International Agricultural Research (CGIAR) compiled 

inventories of TIMPs for the prioritized value chains. The livestock-based value chains are 

five and include apiculture, indigenous chicken (meat and eggs), dairy (cattle and camel), red 

meat (cattle, sheep and goats) and aquaculture. Also, there are three cross cutting thematic 

areas on pastures and fodder, natural resource management, and animal health. The crop-

based value chains are 19 and include roots and tubers (cassava, potato), pulses (dry beans, 

green gram and pigeon peas), vegetables (tomato, onion, indigenous vegetables, kale and 

cabbage), cereals (sorghum, millet, maize, teff) nuts (Cashew nut), fruits (banana, mango, 

water melon) and fibre (cotton). The TIMPs have been categorized into those ready for 

upscaling and those requiring validation. Furthermore, gaps that required further research and 

development of TIMPs have been identified. Training of Trainers’ (ToT) manuals focusing 

on TIMPs that are ready for upscaling for each of the value chains have been subsequently 

developed to form the basis of training county extension staff, service providers and lead 

farmers. Those trained are in turn expected to cascade the training to beneficiaries in the 

targeted smallholder farming, agro-pastoral and pastoral communities in the 24 project 

counties of Marsabit, Isiolo, Tana River, Garissa, Wajir, Mandera, West Pokot, Baringo, 

Laikipia, Machakos, Nyeri, Tharaka Nithi, Lamu, Taita Taveta, Kajiado, Busia, Siaya, 

Nyandarua, Bomet, Kericho, Kakamega, Uasin Gishu, Elgeyo Marakwet and Kisumu.  

 

KALRO, having the responsibility of implementing the activities under Component 2, has 

been instrumental in using its information resources and those of partners and collaborators to 

come up with the inventories of TIMPs and corresponding ToT manuals. Use of these 

information resources coupled with the accompanying training and contribution of the other 

project components will go a long way in enabling KCSAP to meet its development 

objectives.  
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The National Project Coordination Unit is grateful to all who participated in the development 

and production of this TIMPs inventory for Dairy Value Chain. It is my hope that counties 

and other users will put this resource to good use as they transform and reorient their 

agricultural systems to make them more productive and resilient while minimizing GHG 

emissions under the new realities of the changing climate.  

 

 

 

John Nginyangi 

National Project Coordinator  

Kenya Climate-Smart Agriculture Project 
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1.0 Definition of terms and summary tables of Dairy Technologies, Innovations and 

Management Practices (TIMPS) 

 

1.1 Definition of terms 

 

Technology: This is defined as an output of a research process which is beneficial to the 

target clientele (mainly farmers, pastoralists, agro-pastoralists and fisher folk for KCSAP’s 

case), can be commercialized and can be patented under intellectual property rights (IPR) 

arrangements. It consists of research outputs such as tools, equipment, genetic materials, 

breeds, farming and herding practices, gathering practices, laboratory techniques, models 

etc. 

 

Management practice: This is defined as recommendation(s) on practice(s) that is/are 

considered necessary for a technology to achieve its optimum output. These include, for 

instance, different agronomic practices (seeding rates, fertilizer application rates, spatial 

arrangements, planting period, land preparation, watering regimes, etc.), protection 

methods, for crops; and feed rations, management systems, disease control methods, etc. 

for animal breeds. This is therefore important information which is generated through 

research to accompany the parent technology before it is finally released to users and the 

technology would be incomplete without this information. 

Innovation: This is defined as a modification of an existing technology for an entirely 

different use from the original intended use. (e.g. fireless cooker modified to be used as a 

hatchery) 

 

1.2 Summary of Inventory of TIMPs in the Dairy Value Chain 

 

The inventory process resulted in a total of 22 TIMPs including 20 technologies, 0 

innovations and 2 management practices, distributed among the 6 sub-themes, as indicated in 

Table 1. 

 

Table 1: Summary of dairy TIMPs 

Commodity/ VC Sub-Theme Technologies Innovations Management 

Practices 

Dairy Cattle Breeding and 

Improvement 

2 0 1 

Dairy Feeds and Feeding 12 0 0 

Dairy Feed formulation 2 0 0 

Dairy Crop residue and 

industrial by-products 

use 

1 0 0 

Dairy Value addition 3 0 0 

Dairy Manure management for 

bioenergy 

0 0 1 

Dairy Dairy Cattle Health 

Management 
5  1 

Overall Total  25 0 3 
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1.3 Summary of Status of TIMPs in Dairy Value Chain 

The inventory process resulted in a total of 23 TIMPs that are ready for upscaling, 9 

TIMPs that require validation and 2 TIMPs that require further research in the sub-

themes, as indicated in Table 2. 

 

Table 2: Number of TIMPs ready for upscaling, require validation or further research 

Commodity/VC Sub-Theme Ready for 

upscaling 

Require 

validation 

Further 

Research 

Dairy Cattle breeding 

and 

improvement 

3 1* 1* 

Dairy Feeds and feeding 12 3 0 

Dairy Feed formulation 2 0 0 

Dairy Crop residues 1 0 1* 

Dairy Milk value 

addition 

3 0 0 

Dairy Manure 

management 

1 0 0 

Dairy Dairy Cattle Health 

Management 

3 2 1 

Overall Total  25 6 3 

*Requires further research/validation 

 

Table 3: Inventory of Dairy TIMPs by Category and Status 

TIMPs Sub- 

Theme 

TIMPs Title TIMPs 

Category 

Status 

2.1 Cattle 

breeding and 

improvement 

2.1.1 Assisted Reproductive 

Technique 

Technology Ready for 

upscaling/Needs 

validation 

 2.1.2 Improving 

indigenous cattle for 

dairy production through 

targeted selection and 

cross breeding 

Management 

practice 

Ready for 

upscaling/Further 

research 

 2.1.3 Friesian Sahiwal 

Crossbreds 

Technology Ready for 

Upscaling 

2.2 Feeds and 

feeding 

2.2.1 Stunt and smut 

tolerant Napier grass 

varieties (Kakamega 

1, 2, and 3; Ouma; South 

Africa) 

Technology Ready for upscaling 

2.2.2 Oats for dairy 

production in 

frost prone areas 

Technology Ready for upscaling 
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2.2.3 High altitude 

composite 

maize fodder 

Technology Ready for upscaling 

2.2.4 Fodder sorghum 

(Sorghum bicolor) variety- 

E6518 

Technology Ready for upscaling 

2.2.5 Climate smart 

Brachiaria 

grass 

Technology Ready for upscaling 

2.2.6 Common vetch – 

Vicia sativa fodder 

Technology Ready for 

upscaling and 

validation 

2.2.7 Desmodium 

(Desmodium intortum)- 

Napier grass intercrop 

Technology Ready for upscaling 

2.2.8 Tree lucerne or 

tagasaste- 

Chamaecytisus prolifer 

Technology Ready for upscaling 

and validation 

2.2.9 Sweet lupin (Lupinus 

albus 

and Lupinus angustifolius) 

Technology Ready for upscaling 

and validation 

2.2.10 Sweet potato vines Technology Ready for upscaling 

2.2.11 Cassava based 

Napier grass silage 

Technology Ready for upscaling 

2.2.12 Napier grass and 

gliricidia 

leaves silage 

Technology Ready for upscaling 

2.3 Feed 

formulation 

2.3.1 Feed rations 

formulation 

Technology Ready for upscaling 

2.3.2 Early calves’ weaning 

diet as 

milk replacer 

Technology Ready for upscaling 

2.4 Crop residue 

and Industrial 

By- products 

utilization 

2.4.1 Crop residue based 

Total Mixed Total mixed 

ration (TMR) 

Technology Ready for 

upscaling/further 

research 

2.5 Value 

addition 

2.5.1 Cheese Production 

from 

dairy milk 

Technology Ready for upscaling 

 2.5.2 Yoghurt production 

from 

dairy milk 

Technology Ready for upscaling 

 2.5.3 Butter production 

from dairy 

milk 

Technology Ready for upscaling 
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2.6. Manure 

management for 

bioenergy 

2.6.1 Domestic Biogas Management 

practice 

Ready for up 

scaling 

2.7 Dairy Cattle 

Health 

Management 

 

2.7.1 Vaccines 

2.7.1.1 Theileria parva 

Marikebuni East Coast 

Fever (ECF) vaccine 

Technology Ready for upscaling 

2.7.1.2 Recombinant HC58 

DNA Vaccine 

Technology Requires further 

research 

2.7.2 Diagnostic 

Tests 

2.7.2.1 pH-based mastitis 

kit 

Technology Requires validation 

 

2.7.3 Disease 

control strategies 

2.7.3.1 Integrated helminth 

control 

Management 

Practice 

Ready for up 

scaling 

2.7.3.2 Push-Pull for tsetse 

fly control 

Technology Requires field 

validation 

2.7.4 Medicated 

feed supplements 

2.7.4.1 Medicated Molasses 

Urea Mineral Block 

(MMUMB) 

Technology Ready for up 

scaling 

*All the TIMPs described below are ready for upscaling. However, gaps have been 

identified to 

fine tune them either through validation in other counties or further research 

 

 

2.0 DETAILED DAIRY VALUE CHAIN TIMPS 

 

2.1 Cattle Breeding and Improvement 

2.1.1 TIMP name Assisted Reproductive Technique using Sahiwal 

germplasm 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low dairy production potential of indigenous cattle  
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What is it? (TIMP description) 

 

Assisted Reproductive Technique (ART) is a breeding 

practice where dairy cows are injected with hormones on 

day 0, 7 and 9 to induce ovulation followed by 

inseminating the animal 8 - 24 hours after 2nd injection of 

the hormone (day 9). ART has been used together with 

cross breeding to upgrade indigenous cattle using Sahiwal 

germplasm. 

The advantages of ART include: 

- Planned calving to coincide with feed availability 

- Timely breeding (synchronized ovulation, reduced 

repeat services) leading to a decrease in calving 

interval 

- Increased herd productivity 

- Increased productivity of the progeny (crossbreds) 

S

ynchronization protocol 

Justification ART addresses the low dairy production potential of 
indigenous cattle due to inadequate germplasm of breeds 
with high milk yield potential, disease and heat tolerance. 
The technology enhances the crossbreeding process to 
increase the number of crosses and increase milk 
production from 10 litres compared to about a 1 litre daily 
from indigenous cattle. There is need to strengthen 
capacity of farmers and other stakeholders to improve and 
sustain dairy productivity through use of ART 

B: Assessment of dissemination and scaling up/out approaches 

Users of the TIMP Extension Agents, Artificial Insemination Service 

Providers, Agro-pastoral and pastoral communities 

interested in dairy production, Extension service 

providers, Researchers 

Approaches to be used in 

dissemination 

Training of Trainers (ToTs) and extension publications 

(leaflets, booklets, posters) Pastoral Field Schools, local 

FM radio stations, Farmer group training, Digital 

platforms 

Critical/essential factors for 

successful promotion 

● Functional regional centers for sustainable supply 

of quality semen 

● Proper maintenance of records of parents (sire and 

dam) to avoid inbreeding 

● Performance recording and registration of the 

offspring in the farms 

● Year-round availability of quality feeds 

● Subsidized ART to dairy farmers 
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Partners/stakeholders for 

scaling up and their roles 

● Extension service providers (public and private) – 

To train farmers on ART and monitor 

implementation 

● Private artificial insemination service providers – 

Timely provision of quality semen 

● KALRO – Technology development and fine 

tuning, ToT, backstopping and monitor 

implementation 

● University of Nairobi – Technology development 

and fine-tuning 

● Kenya Livestock Breeders Association (KLBA) - 

Maintain records of the up-grading scheme for 

crosses and issue registration certificates for the 

animals 

● Kenya Animal Genetic Resources Centre 

(KAGRC) – Collect semen of selected Sahiwal 

bulls from KALRO, store, and distribute to 

regional Artificial Insemination (AI) centers 

● Farmer organizations- Disseminate information to 

member on the availability of the technology 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kajiado, West Pokot and Narok 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, 

Kakamega, Kericho, Lamu, Kajiado, Nyandarua, Taita 

Taveta, Tharaka Nithi, Uasin Gishu, 

West Pokot 

Challenges in dissemination • Inadequate extension materials and publications 

• High cost of hormones 

• Limited technical skills in ART among extension 

staff 

• Chances of failure is higher in older cows 

Suggestions for addressing the 

challenges 

• Documentation of ART for knowledge sharing 

• Subsidized ART to dairy farmers 

• Training and capacity building among county 

technical staff on ART 

Lessons learned in upscaling if 

any 

Need to dispel cultural myths AI calves are weaker than 

those sired by bulls. 

Social, environmental, policy 

and market conditions 

necessary for development and 

upscaling. 

 

- Awareness and acceptance of ART (milk is an 

important part of the local diet and any technology to 

increase milk production will be readily acceptable; 

the Sahiwal is a zebu like the indigenous cattle) 

- Promotion of nutrient cycling 

- Good milk market and value addition to cater for 

increased production 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Hormones cost about KES 90 per cow 

Estimated returns Extra 9 litres/cow/day @ 40 per litre farm gate = KES 
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360/cow 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

 Often, women and youth lack access to the service 

and input delivery systems in livestock production, 

which are male dominated 

 Lack of access and control could be attributed to 

cultural norms which deny women rights beyond 

usufruct rights 

 Despite their role in livestock production, women’s 

control has traditionally declined when 

productivity increases 

 Women are disadvantaged when livestock and 

products are especially marketed in organized 

groups whose membership is predominantly men 

 Women and youth have limited access to livestock 

markets technology 

 information and awareness flow to female farmers 

may be slow due to low education levels 

Gender related opportunities  Milk has high local demand and therefore offers an 

opportunity for women and youth who are mostly 

involved in marketing 

 Need to have gender friendly training materials 

with illustrations to enhance communication to all 

gender 

 Proper timing of agricultural-related meetings will 

allow participation by all the gender categories 

 Have well organized gender friendly markets and 

marketing system  

 Increased milk production hence improved 

household nutrition, increased income 

VMG issues and concerns in 

development and 

dissemination 

- VMGs lack access to input services including 

information 

- VMGs have limited access to training and 

extension services 

-  Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities 

-  There is low adoption by VMGs due lack of 

awareness 

VMG related opportunities - Milk nutrition is important for health and there is 

need to target VMGs for dissemination 

- Target VMGs for ART upscaling activities and 

ensure they have rights to access capital assets e.g. 

land and livestock 

- Increased milk production hence improved 

nutrition and increased income from dairy 

agribusiness activities.  

E: Case studies/profiles of success stories 

Success stories from previous 

similar projects 

Keyian group ranch in Trans Mara and Kajiado Sahiwal 

association-Improved income from the sale of milk due to 

adoption of ART. 
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Application guidelines for 

users 

Refer to the ART protocol booklet in Naivasha 

F: Status of TIMP readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling and validation 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Lead organization and 

scientists 

KALRO - Evans Ilatsia, Ruth Waineina, Miriam Nakeel  

Partner organizations University of Nairobi, Directorate of Veterinary Services, 

KLBA, KAGRC 

Gaps 

1. Unknown rate of adoption of ART in areas where it has been promoted 

2. Use of locally available mineral boosters and indigenous knowledge 

3. Field surveillance in participating village breeding schemes to monitor disease 

and husbandry management where bulls were used 

4. Need to determine the economics of the ART breeding strategies 

5. Develop appropriate nutritional programmes for ART breeding stock. 

 

 

2.1.2 TIMP name Improving indigenous cattle for dairy production 

through targeted selection and cross breeding 

Category (i.e. technology, 

innovation or management 

practice) 

Management practice 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low dairy production potential of indigenous cattle 

What is it? (TIMP description) This is a continuous process involving selection and 

cross breeding to improve indigenous cattle using the 

Sahiwal germplasm. The crossbreds have increased 

productivity as compared to the indigenous cattle.  
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Justification Crossbreeding process increases milk production from 
10 litres compared to about 1 litre daily from indigenous 
cattle. The bull calves grow fast and reach maturity 
early for slaughter, supplementing the household’s 
source of income. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Farmers, Extension agents, Agro-pastoral and pastoral 

communities interested in dairy Production, Researchers, 

Extension service providers 

Approaches to be used in 

dissemination 

Training of Trainers (ToTs) , Extension publications 

(leaflets, booklets, posters),  Pastoral/farmer Field 

Schools, local FM radio stations, Farmer group training, 

Digital platforms 

Critical/essential factors for 

successful promotion 
 Functional regional centres for sustainable 

supply of quality semen 

 Proper maintenance of records of parents (sire 
and dam) to avoid inbreeding 

 Performance recording and registration of the 
offspring in the farms 

 Year-round availability of quality feeds 

Partners/stakeholders for scaling 

up and their roles 
 Extension Service Providers (Public and Private) 

- To train farmers and provide advice on the 

benefits of cross-breeding. 

 Private artificial insemination service providers – 

Timely provision of quality semen 

 KALRO – Technology development and fine 

tuning, ToT, backstopping and monitor 

implementation 

 Kenya Livestock Breeders Association(KLBA) - 

maintain records of the up-grading scheme for 

crosses and issue registration certificates for the 

animals 

 Kenya Animal Genetic Resources Centre 

(KAGRC) – collect semen of selected Sahiwal 

bulls from KALRO, store, and distribute to 

regional Artificial Insemination (AI) centres 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kajiado, West Pokot and Narok 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, 

Kakamega, Kericho, Lamu, Kajiado, Nyandarua, Taita 

Taveta, Tharaka Nithi, Uasin Gishu and West Pokot 

Challenges in development and 

dissemination 

 Inadequate technical skills among technical staff 

 Inadequate extension materials 

Suggestions for addressing the 

challenges 

 Training on crossbreeding to farmers and 

capacity build technical staff 

 Documentation of crossbreeding information for  

knowledge sharing 
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Lessons learned in upscaling if 

any 

Need to dispel cultural myths that, AI calves are weaker 

than those sired by bulls 

Social, environmental, policy 

and market conditions necessary 

for development and upscaling 

- Awareness and acceptance of crossbreeding (milk 

is an important part of the local diet and any 

technology to increase milk production will be 

readily acceptable; the Sahiwal is a dual-purpose 

zebu that has better performance than the 

indigenous cattle) 

- Manure use to improve pastures 

- Good milk market and value addition for increased 

production and income 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs AI cost (KES 1000) or improved breeding bull (KES 

140,000/bull) and associated cost 

Estimated returns Weaning weight increased by 62 kg from 108 to 170 kg. 

Increase in milk production produced (about 3- 

6lts/day) by the crossbreed under grazing with minimal 

supplementation 

Extra 3 - 6 litres/cow/day @ 40 per litre farm gate = 

KES 120 -240 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Low literacy for women and men in pastoral 

areas yet they are expected to keep milk 

records 

• Limited access to information and capital 

• AI is mainly carried out by men and the youth 

• Despite their role in livestock production, 

women’s control traditionally declines when 

productivity increases 

• Women are disadvantaged when livestock 

and products  are especially marketed in 

organized groups whose membership is 

predominantly men 

Gender related opportunities • Affirmative action opportunities exist for 

women and youths to acquire the required 

credit 

• Milk has high local demand therefore offers 

an opportunity for women and youth who are 

mostly involved in marketing 

• Need to have gender friendly training 

materials with illustrations to enhance 

communication to all gender 

• Proper timing of agricultural related meetings 

will allow participation by all the gender 

categories 

• Have well organized gender friendly markets 

and marketing system 
VMG issues and concerns in 

development and dissemination 

• VMGs lack of access to input services 

including information 

• VMGs have limited access to training and 
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extension services 

• Due to their social status VMGs are often 

excluded from decision making in 

development and dissemination activities 

• There is low adoption by of dairy 

technologies by VMGs due lack of awareness 

• Need to train the youth in value addition and 

agri-business skills 

VMG related opportunities • Milk is important for health and there is need 

to target VMGs for dissemination 

• Target VMGs for cross breeding activities 

and ensure their animals are included in 

upscaling 

• Increased milk production hence improved 

nutrition and increased income 

• Increased opportunity for VMGs to engage in 

marketing of milk and its products 

• Opportunity for youth employment as service 

providers 

E: Case studies/profiles of success stories 

Success stories from previous 

similar projects 

An apparent change of the indigenous cattle to Sahiwal 

crosses (brown coat color) in Narok (Keyian Sahiwal 

Breeders) and Kajiado (Kajiado Sahiwal association) 

counties 

Application guidelines for users Refer to the crossbreeding protocol 

F: Status of TIMP readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. Requires 

further research) 

Ready for upscaling and needs further research 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

Lead organization and 

scientists 

KALRO - Evans Ilatsia, Ruth Waineina, Miriam Nakeel 

Partner organizations University of Nairobi, Directorate of Veterinary 

Services, KLBA, KAGRC 

Gaps 

1. Need for genetic and phenotypic characterization of the Small East African Zebu 

(SEAZ) population 

2. Incorporate lactation length as one of the selection criteria for the SEAZ breeding cattle. 

3. Establish hormonal profiles of SEAZ cows/heifers. 
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2.1.3 TIMP name Friesian Sahiwal Crossbreed 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low dairy production potential of indigenous cattle 

What is it? (TIMP 

description) 

The Sahiwal X Friesian cross breed is a hardy cow that can 

survive in high and low altitude climatic conditions. The 

advantages of using of cross breeds to improve productivity 

include; increased herd productivity and resilience of the high 

yielding germplasm in the ASALs or in high potential areas 

due to climate change, increased productivity and of the 

progeny (crossbreds) 

 
 

 
Friesian Sahiwal cross 

 

Justification The Sahiwal is a dual-purpose breed adapted to dry areas 

where it produces about 10 L of milk compared to about 1 

litre daily from indigenous cattle. Hence the need to 

strengthen the capacity of farmers and other stakeholders to 

improve and sustain dairy germplasm through cross breeding 

of two breeds. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Extension service providers, Researchers, Dairy farmers in 

high potential areas under low management practices and 

dairy farmers in ASALs 

Approaches to be used in 

dissemination 

Training of Trainers (ToTs), Provision of extension 

publications (leaflets, booklets, posters) Pastoral/Farmer Field 

Schools, Farmer group training, Agricultural Innovation 

Platforms (AIPs) 
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Critical/essential factors for 

successful promotion 

 Functional regional centres for sustainable supply of 

quality semen 

 Proper maintenance of parent records (sire and dam) to 

avoid inbreeding 

 Performance recording and registration of the 

offspring in the farms 

 Year-round availability of quality feeds 

Partners/stakeholders for 

scaling up and their roles 

 Extension service providers link up the farmers with 

the source of breeding animals and monitor 

implementation 

 Private artificial insemination service providers – 

timely provision of quality semen 

 KALRO – Technology development and fine tuning, 

ToT, backstopping and monitor implementation 

 Kenya Livestock Breeders Association (KLBA) - 

Maintain records of the up-grading scheme for crosses 

and issue registration certificates for the animals 

 Kenya Animal Genetic Resources Centre (KAGRC) – 

Collect semen of selected Sahiwal Friesian crossbred 

bulls from KALRO, store, and distribute to regional 

Artificial Insemination (AI) centres 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kajiado and Narok 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, 

Kakamega, Kericho, Lamu, Kajiado, Nyandarua, Taita 

Taveta, Tharaka Nithi, Uasin Gishu, West Pokot 

Challenges in development 

and dissemination 

• Limited knowledge on the existence of the 

Sahiwal Friesian cross breeds 

• Inadequate extension materials and publications 

• Inadequate technical skills among technical staff 

Suggestions for addressing 

the challenges 

• Documentation of the Sahiwal Friesian Crosses 

and knowledge sharing 

• Training on crossbreeding to farmers and capacity 

build technical staff 

Lessons learned in upscaling if 

any 

• Need to dispel cultural myths like crossbred 

calves are inferior than those sired by bulls 

• There need to embrace semi-intensive/intensive 

production system with crossbred cattle 

Social, environmental, 

policy and market 

conditions necessary for 

development and upscaling 

• Awareness and acceptance of crossbred cows 

(milk is an important part of the local diet and 

any technology to increase milk production will 

be readily acceptable; the Sahiwal is a zebu like 

the indigenous cattle) 

• Promotion of nutrient cycling 

• Good milk market and value addition to cater for 

increased production 
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D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs AI cost (KES 1000) or improved breeding bull (KES 

140,000/bull) and associated cost 

Estimated returns Increase in milk production produced (about 9lts/day) by 

the crossbreed under grazing with minimal supplementation 

Extra 9 litres/cow/day @ 40 per litre farm gate = KES 360 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

 Women, who mainly own small livestock have less 

access and decision making power over large stock 

and their products 

 women’s access control in livestock production 

decline with increased productivity  

 Women and youth lack access to the service and input 

delivery systems in livestock production, which are 

male dominate 

 Women have triple roles and have limited time for 

training 

 Women and youth have limited access to livestock 

markets technology 

Gender related opportunities  Have well organized gender friendly markets and 

marketing system   

 Making credit accessible to women 

 Increased milk production hence improved household 

nutrition, increased income, increased involvement of 

women and youth in milk marketing and dairy 

agribusiness 

VMG issues and concerns in 

development and 

dissemination 

 lack of access to input services including information 

by VMGs 

 Limited access to training and extension services by 

VMGs  

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities 

VMG related opportunities  Milk is important for health and there is need to target 

VMGs for dissemination 

 Target VMGs for crossbreeds and upscaling activities 

to ensure they benefit through productivity and 

incomes. 

 Increased milk production hence improved household 

nutrition and increased income 

 Increased opportunity for VMGs to engage in milk 

marketing and dairy agribusiness 

E: Case studies/profiles of success stories 

Success stories from previous 

similar projects 

Keyian group ranch in Trans Mara Narok County are using 

the Sahiwal bulls to crossbreed with the local breeds for 

improved milk production. 

Application guidelines for 

users 

 Muhuyi, W. Friesian-Sahiwah Crossbreds for More 

Milk(https://www.kalro.org/oldsite/fileadmin/publications/

brochuresI/FresSahiMilk.pdf) 

 Refer to cross breeding guidelines 
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F: Status of TIMP readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Lead organization and 

scientists 

KALRO - Evans Ilatsia, Ruth Waineina and Miriam Nakeel 

Partner organizations Directorate of Veterinary Services, KLBA, KAGRC 

Gaps 

1. Need to stabilize the Sahiwal Friesian cross breed 

2. Need to validate the productivity of the crossbreeds in different agro-ecological zones 

 

 

2.2. FEEDS AND FEEDING 
 

2.2.1 TIMP name Stunt and smut tolerant Napier grass varieties (the varieties 

include, Kakamega 1, 2, and 3; Ouma and South Africa) 

Category (i.e. technology, 

Innovation or management 

practice) 

Technology  

A: Description of the technology, innovation or management practice 

Problem to be addressed Dairy feed unavailability due to disease challenges 

What is it? (TIMP 

description) 

This technology includes conventional and other Napier grass 

varieties which are tolerant to stunting and head smut (Kak1/2/3, 

Ouma, and South Africa). The grasses are perennial and are mainly 

used for cut and carry for year-round feeding, silage making and 

hedgerow in soil conservation and produces 75% of DM of Bana 

grass the conventional fodder which is susceptible to stunt and 

smut 
 

 
Napier grass 
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Justification Dairy cattle productivity is constrained by feed shortage. Napier 

grass var Bana is the primary basal fodder in smallholder dairy 

systems; however, it is susceptible to head smut and stunt diseases 

resulting to low productivity 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Smallholder dairy farmers 

Approaches used in 

dissemination 

Field days and demonstrations, farmer group training e.g. Farmer 

Field and Business Schools (FFBS), Agricultural shows, Farmer to 

farmer visit, Agricultural Innovation Platforms (AIPs), Digital 

platforms 

Critical/essential  factors  

for successful promotion 

 Availability of adequate clean planting material 

 Attractive markets for dairy products 

Partners/stakeholders for 

scaling up and their roles 

 KALRO – Availing and multiplication of clean planting 

material 

 Training of Trainers (ToTs) for backstopping and monitor 

implementation 

 Frontline extension service providers (public and private) to 

train farmers 

 Farmer groups to provide demonstration plots and 

management of the plots 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kiambu - KALRO Muguga (highlands) and Machakos - KALRO 

Katumani (lowlands) 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Kakamega, Kericho, Lamu, 

Kajiado, Machakos, Nyandarua, Taita Taveta, Tharaka Nithi, 

Uasin Gishu, West Pokot 

Challenges in development 

and dissemination 

 Inadequate clean planting materials 

 Presence of similar grass varieties that are susceptible to 

pests and diseases  

 Training focused on the right cutting regime for napier for 

maximum productivity. 

Recommendations for 

addressing the challenges 

 Use of biotechnology such as tissue culture for mass 

production 

 Decentralize planting materials from KALRO centres 

Lessons learned if any  Need to involve farmer(s) groups in multiplication of clean 

planting materials 

Social, environmental, 

policy and market 

conditions necessary for 

development upscaling 

 Community awareness of the varieties’ benefits and their 

willingness to adopt them 

 Adaptability of the varieties to prevailing local conditions 

 Availability of adequate disease-free planting materials 

 Controlled movement of planting materials 

 Good milk markets to cater for anticipated yield increase 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs The cost of cane cuttings per acre is KES 40,000  i.e. 8000 cane 

cuttings @ KES 5.00 

Estimated returns Cow (450 Kgs LBW) requires 10 Kgs of dry matter to produce 7 

lts of milk hence @KES 40/- per liter (KES 280/-). return per Kgs 

dry matter is KES 28/- 
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Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up 

 

 Limited access to land for cultivating animal feeds by women  

 Increased labour for women who are already overburdened 

may reduce their chance of adopting the technology 

 Poor women farmers lack funds to acquire required inputs 

such as planting materials 

 Women have limited access to agricultural information, 

technology and knowledge  

 Training and extension services are not targeted to women 

who are disadvantaged in accessing them because of their 

involvement in other tasks 

 Women and youth have limited bargaining may not be able to 

access far way markets 

Gender related 

opportunities 

 Availability of forage has potential of increasing milk 

production to meet the food and nutrition security of all the 

gender categories in the household 

 Excess milk will be taken to the market for increased incomes 

 There are affirmative action opportunities for women and 

youths to acquire required credit 

 Daily calendars will be used for Proper timing of extension 

and other agricultural meetings for  the gender categories to 

attend 

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up 

 VMGs have limited access to land for planting stunt and smut 

tolerant varieties 

 Ease of access to clean planting material by targeting VMGs 

farms for demos on stunt and smut tolerant varieties 

 VMGs lack funds to acquire required inputs such as planting 

materials 

 VMGs have limited access to agricultural information, 

technology and knowledge  

 Slow information and awareness flow to VMGs due to low 

academic levels   

 VMGs may not be able to reach far way markets or have 

bargaining power  

 VMGs may be excluded from decision making during 

dissemination because of their social status  

 Lack of awareness by VMGs will lead to low adoption of 

stunt and smut tolerant varieties 

VMG related opportunities  Livelihood improvement for VMGs through increased milk 

consumption and sales resulting from use of clean planting 

materials and increased feeds 

 Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

 Excess milk will be taken to the market for increased 

incomes 

 There are affirmative action opportunities for VMGs to 

acquire required credit 

E: Case studies/profiles of success stories 

Success stories from 

previous similar projects 

This technology has been shared with other EAC countries like 

Uganda and Tanzania 
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Application guidelines 

for users 

 Wamalwa, J. et al. (2013) Napier Grass Smut Disease 

Management for High Milk Yield 

(https://www.kalro.org/arlri/sites/default/files/smut_diseas

e_threatyens_napier_grass_production.pdf) 

 Leaflets on stunt and smut tolerant varieties available in 

KALRO 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 

2. Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts Center Director 

KALRO- Kitale 

P. O. Box 450-30200 

Kitale 

 

The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

 

Lead organization and 

scientists 

KALRO; F.N. Muyekho, Kabirizi J., K. Aemiro, R. Musangi, A. 

Nijimbere, M. Mutimura, S.Ajanga, I. Kariuki,S. Mwendia, 

Z.Khan, C. Midega 

Partner organizations Masinde Muliro University of Science and Technology, 

International Centre for Insect Physiology and Ecology 

(ICIPE), National Livestock Resources Research Institute 

(NALIRRI), Uganda 

GAP: 

Need to continue research on new Napier grass/other fodder varieties tolerant to 

stunt and smut diseases 

 

2.2.2 TIMP name Oats for dairy production in frost prone areas 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low quality feeds in frost prone areas 

What is it? (TIMP 

description) 

Oat is a tall cereal widely grown as fodder in tropical and 
subtropical countries. It is a cold tolerant plant that makes good 
hay and grains. Often grown mixed with vetch to improve 
crude protein content. Oats harvested at early dough stages 

https://www.kalro.org/arlri/sites/default/files/smut_disease_threatyens_napier_grass_production.pdf
https://www.kalro.org/arlri/sites/default/files/smut_disease_threatyens_napier_grass_production.pdf
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make excellent hay for dairy cattle. Proper sun drying at this 
stage will make highly palatable and nutritious feed. 
 

 
Oats for frost prone areas 

 

Justification Oats is a versatile, succulent, fast growing, highly palatable and 

nutritious forage acceptable to all types of livestock hence the 

need to sensitize farmers on use of oats hay in frost prone areas 

to mitigate feed scarcity. Utilization of oats hay, will increase 

milk yield in frost prone areas 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Small and medium scale dairy farmers, Extension service 

providers, Researchers 

Approaches used in 

dissemination 

Farmer field school and Field days and demonstration, 

Extension Materials, Mass Media, Digital platforms, 

Agricultural Innovation Platforms (AIPs) 

Critical/essential factors for 

successful promotion 

• Acceptability of oat hay by farmers for livestock feeding 

• Trade-off between sale of oat grain and hay 

• Availability of oat seed 

• Need for favorable milk markets 

Partners/stakeholders for 

scaling up and their roles 

• KALRO multiplication of clean oats seed and training of 

ToT 

• ToTs backstopping and monitor implementation 

• Frontline Extension Service Providers (public and 

private) – to train farmers on use of oat hay 

• Oat seed growers – to provide certified seed to farmers 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua -KALRO - Ol joro Orok Centre 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet,  Kakamega, Kericho, 

Lamu, Kajiado, Machakos, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu, 

West Pokot 

Challenges in development 

and dissemination 

- Lack of awareness by farmers on conservation of good 

quality oats hay 

Suggestions for addressing 

the challenges 

- Training and awareness creation on utilization of oats hay 

as animal feed 

Lessons learned - Innovations on manual hay balers 
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Social, environmental, 

policy and market conditions 

necessary 

- An attractive milk market for dairy farmers 

- Improved feed utilization efficiency hence less emissions 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Total seed cost is KES 5000 per acre. Seed rate of 50 kg per 

acre @ KES 100 per kg 

Estimated returns 10 kg daily dry matter intake (voluntary intake of 2.5 % per 100 

kg BW for a cow weighing 400 kg LBW) will increase daily 

milk production by 3 litres from 7 litres to 10 litres. Hence a 

return of KES 120 per cow per day (3 litres X KES 40) 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

- Limited access to land for cultivating animal feeds by women  

- Increased labour for women who are already overburdened 

may reduce their chance of adopting the technology 

- Poor women farmers lack funds to acquire required inputs 

such as planting materials 

- Women have limited access to agricultural information, 

technology and knowledge  

- Training and extension services are not targeted to women 

who are disadvantaged in accessing them because of their 

involvement in other tasks 

- Women and youth have limited bargaining may not be able to 

access far way markets 

Gender related opportunities - Availability of forage has potential of increasing milk 

production to meet the food and nutrition security of all the 

gender categories in the household 

- Excess milk will be taken to the market for increased incomes 

- There are affirmative action opportunities for women and 

youths to acquire required credit 

- Daily calendars will be used for Proper timing of extension 

and other agricultural meetings for  the gender categories to 

attend 

VMG issues and concerns 

in development and 

dissemination 

- VMGs have limited access to land for planting stunt and smut 

tolerant varieties 

- Ease of access to clean planting material by targeting VMGs 

farms for demos on stunt and smut tolerant varieties 

- VMGs lack funds to acquire required inputs such as planting 

materials 

- VMGs have limited access to agricultural information, 

technology and knowledge  

- Slow information and awareness flow to VMGs due to low 

academic levels   

- VMGs may not be able to reach far way markets or have 

bargaining power  

- VMGs may be excluded from decision making during 

dissemination because of their social status  

- Lack of awareness by VMGs will lead to low adoption of 

stunt and smut tolerant varieties 
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VMG related opportunities - Livelihood improvement for VMGs through increased milk 

consumption and sales resulting from use of clean planting 

materials and increased feeds 

- Business opportunity to grow smut and stunt tolerant varieties 

for sale to dairy farmers 

- Excess milk will be taken to the market for increased incomes 

- There are affirmative action opportunities for VMGs to 

acquire required credit 

E: Case studies/profiles of success stories 

Success stories from 

previous similar projects 

The technology has been demonstrated by Tulaga Dairy farmers 

in Nyandarua County  

Application guidelines for 

users 

Hay making pamphlets 

F: Status of TIMP 

readiness 

(1. Ready for up scaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Centre Director, KALRO Ol Joro Orok, 

Lead organization

 and scientists 

KALRO 

N.N. Kanegeni, E. Nyambati, G. Juma, Dr. J. Muia 

Partner organizations MoALF&C, County governments 

Gaps 

i. Validation of oat legume mixture in different agro-ecological zones 

ii. Validation of Oat based feeding regimes 

iii. Economic analysis of Oat based fodder 

iv. Economics of milk production from Oat based fodder feeding. 

 

2.2 3 TIMP name High altitude composite maize fodder 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low quantity of feeds and frost challenges in other fodder 

hybrid maize in high altitude/cold areas. 
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What is it? (TIMP 

description) 

High altitude composite (HAC) maize is an open pollinated 

variety (composite), with a yield potential of 20 – 34 bags per 

acre. It is suitable for the cold highlands where common hybrid 

maize does not do well. It’s an early maturing variety of 140-

160 days. The composite produces a lot of forage suitable for 

silage production. Other attributes include, tolerant to frost and 

foliar diseases, strong stalks. It can produce up to 20 tons of dry 

matter when harvested at the dough stage of growth. The 

variety is recommended for silage in high altitude climatic 

conditions. 

 

 
High altitude composite maize 

 

Justification There is inadequate fodder for silage making and green chops 

in the humid highlands that are characterized by low 

temperatures and occasional frost. High altitude composite 

maize is appropriate for silage making because of high biomass 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP - Dairy farmers in high altitude areas, Extension Agents, 

Researchers and Service providers 

Approaches used in 

dissemination 

Field days and demonstrations, farmer group training e.g. 

Farmer Field and Business Schools (FFBS), Agricultural shows, 

Farmer to farmer visit, Agricultural Innovation Platforms (AIPs), 

Digital platforms 

Critical/essential factors for 

successful promotion 

- Availability of seeds 

Partners/stakeholders for 

scaling up and their roles 

- KALRO availing clean HAC seed 

- MoALF&I and County Governments in sensitization and 

mobilization of dairy farmers 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua, Nakuru, Laikipia and Elgeyo Marakwet 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Kakamega, Kericho, 

Nyandarua, Tharaka Nithi, Uasin Gishu, West Pokot 

Challenges in dissemination  Limited technical skills on the silage making among 

extension staff 

 In adequate extension materials and publication 
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 High cost of polythene and other input materials 

 Fear of taking chances in making bad silage  

Recommendations for 

addressing the challenges 

 Training of extension staff on silage making skills 

 Availing extension materials such as information leaflets 

and manuals on silage making. 

 Providing subsidies on inputs 

Lessons learned  The crop is a multi-purpose used as food and feed for 

livestock 

 Grain or bran can be used for feed formulation 

Social, environmental, policy 

and market conditions 

necessary 

 Increase in milk production for home consumption and 

sale 

 Attractive milk markets and prices 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of seed is KES 2,700 per acre (15 kg of HAC seed @KES 

180) 

Estimated returns 10 kg daily dry matter intake (voluntary intake of 2.5 % per 100 

kg BW for a cow weighing 400 kg LBW) will increase daily 

milk production by 3 litres from 7 litres to 10 litres. Hence a 

return of KES 120 per cow per day (3 litres X KES 40) 

Gender issues and concerns 

in development, 

dissemination, adoption and 

scaling up 

• Limited access to land for cultivating animal feeds by 

women  

• Increased labour for women who are already 

overburdened may reduce their chance of adopting the 

technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 

because of their involvement in other tasks 

• Women and youth have limited bargaining may not be 

able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing milk 

production to meet the food and nutrition security of 

all the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for women 

and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 

gender categories to attend 

VMG issues and concerns 

in development and 

dissemination, adoption and 

scaling up. 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant 

varieties 
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• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural information, 

technology and knowledge  

• Slow information and awareness flow to VMGs due to 

low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

• Lack of awareness by VMGs will lead to low adoption 

of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through increased 

milk consumption and sales resulting from use of 

clean planting materials and increased feeds 

• Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for VMGs 

to acquire required credit 

E: Case studies/profiles of success stories 

Success stories from 

previous similar projects 

Dairy farmers and cooperatives (Tulaga and Nyala dairy 

farmers cooperative) in Nyandarua and Laikipia have 

successfully made silage from this HAC variety that has 

successfully impacted their dairy enterprises 

Application guidelines for 

users 

Farmer booklet 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 

2.Requires validation;

 3. Requires further 

research) 

Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Centre Director, KALRO Ol Joro Orok 

Lead organization and 

scientists 

KALRO; N.N. Kanegeni, Dr. E. Nyambati, G. Juma ,Dr. J. 

Muia  

Partner organizations KALRO Ol Joro Orok, KALRO Kitale, MoALF&I 

 

Gaps 
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i. Validation of HAC maize fodder in different agro-ecological zones 

ii. Validation of HAC maize fodder-based feeding regimes 

iii. Economic analysis of HAC maize fodder for green chop or silage 

iv. Economics of milk production from HAC maize fodder for green chop or 

silage feeding. 

 

2.2.4 TIMP name Fodder sorghum (Sorghum bicolor) variety E6518 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low quantity of feeds due to drought challenges 

What is it? (TIMP 

description) 

E6518 sorghum is a drought tolerant high yielding, brown grain 

sorghum. It is dual purpose for grain and high quality fodder. It 

is drought tolerant but is well suited to 750-2300 m.a.s.l. The 

variety takes 8 months to mature and yields 3 tons per hectare 

of forage. It is ideal crop for silage making. 

Justification Feed scarcity is common among dairy farmers both in the 

ASALs and high rainfall areas. Feed scarcity is a major 

challenge to milk production and income among dairy 

producers. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy farmers especially those who make silage, Extension 

Agents, Service Oroviders 

Approaches used in 

dissemination 

Field days, posters, brochures, pamphlets, demonstrations 

Critical/essential factors for 

successful promotion 

 Availability of seed 

 Training of farmers on management and utilization of 

sorghum 

Partners/stakeholders for 

scaling up and their roles 

 KALRO - Availing clean seed and research 

 MoALF&I and County Governments- Sensitization and 

mobilization of dairy farmers 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyeri, Kakamega, Bomet, Busia and Kericho 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Lamu, 

Kajiado, Nyandarua, Taita Taveta, Tharaka Nithi, Uasin 

Gishu,West Pokot 

Challenges in development 

and dissemination 

 Limited technical skills on propagation and utilization of 

E6518 sorghum 

 Unavailability of adequate E6518 sorghum seed 

 Inadequate extension materials and publications on 

E6518 sorghum 

Suggestions for addressing 

the challenges 

 Training of extension officers and farmers 

 Availing adequate extension materials and publications 

 involving forage private seed producers in bulking clean 
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E6518 

 Improving seed access and information sharing 

Lessons learned  Bulking can improve seed availability 

 management of ratoon crops to reduce cost of production 

Social, environmental, policy 

and market conditions 

necessary 

 Encourage farmers to use clean seed 

 Good milk prices 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs The seed rate is 5 kg per acre @ KES 350 

Seed cost per acre is KES 1750.  

Estimated returns 10 kg daily dry matter intake (voluntary intake of 2.5 % per 

100 kg BW for a cow weighing 400 kg LBW) will increase 

daily milk production by 2 litres from 7 litres to 9 litres. Hence 

a return of KES 80 per cow per day (2 litres X KES 40) 

Gender issues and concerns in 

development dissemination, 

adoption and scaling up 

● Limited access to land for cultivating animal feeds by 

women  

● Increased labour for women who are already overburdened 

may reduce their chance of adopting the technology 

● Poor women farmers lack funds to acquire required inputs 

such as planting materials 

● Women have limited access to agricultural information, 

technology and knowledge 

● Training and extension services are not targeted to women 

who are disadvantaged in accessing them because of their 

involvement in other tasks 

● Women and youth have limited bargaining may not be able 

to access far way markets 

Gender related opportunities - Availability of forage has potential of increasing milk 

production to meet the food and nutrition security of all 

the gender categories in the household 

- Excess milk will be taken to the market for increased 

incomes 

- There are affirmative action opportunities for women and 

youths to acquire required credit 

- Daily calendars will be used for Proper timing of extension 

and other agricultural meetings for  the gender categories 

to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

- VMGs have limited access to land for planting stunt and 

smut tolerant varieties 

- Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant varieties 

- VMGs lack funds to acquire required inputs such as 

planting materials 

- VMGs have limited access to agricultural information, 

technology and knowledge  

- Slow information and awareness flow to VMGs due to low 

academic levels   

- VMGs may not be able to reach far way markets or have 

bargaining power  
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- VMGs may be excluded from decision making during 

dissemination because of their social status  

- Lack of awareness by VMGs will lead to low adoption of 

stunt and smut tolerant varieties 

VMG related opportunities 

 

- Livelihood improvement for VMGs through increased milk 

consumption and sales resulting from use of clean planting 

materials and increased feeds 

- Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

- Excess milk will be taken to the market for increased 

incomes 

- There are affirmative action opportunities for VMGs to 

acquire required credit 

E: Case studies/profiles of success stories 

Success stories Dairy farmers and cooperatives in Nyandarua and Nakuru have 

successfully made silage from this fodder sorghum Variety that 

has successfully impacted their dairy enterprises 

Application guidelines for 

users 
 Muyekho, F.N. (2017) Grow Fodder Sorghum For 

Increased Milk Yield (Brochure) 

https://www.kalro.org/sites/default/files/Grow-fodder-

sorghum-for-increased-milk-Dec2020.pdf  

F: Status of TIMP readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research 

Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Centre Director, KALRO Ol Joro Orok, Lanet 

Lead organization and 

scientists 

N.N. Kanegeni, E. Nyambati, J. Muia, I. Tura and J. Ouda 

KALRO Ol Joro Orok 

Partner organizations KALRO Ol Joro Orok, KALRO Lanet, MoALF&I 

 

Gaps 

i. Validation of fodder sorghum in different agro-ecological zones 

ii. Validation of fodder sorghum-based feeding regimes 

iii. Economic analysis of Sorghum-based silage feeding 

iv. Economics of milk production from Sorghum-based silage. 

 

https://www.kalro.org/sites/default/files/Grow-fodder-sorghum-for-increased-milk-Dec2020.pdf
https://www.kalro.org/sites/default/files/Grow-fodder-sorghum-for-increased-milk-Dec2020.pdf
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2.2.5 TIMP name Climate Smart Brachiaria grass 

Category (i.e. Technology, 

innovation or management 

practice) 

Technology  

 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed The rising interest in livestock development fueled by 

increased demands of animal products, which has led to the 

demand for productive and high-quality forages to bridge 

livestock feed deficit. It is an alternative fodder to Napier 

grass susceptible to head smut and stunting disease 

What is it? (TIMP 

description) 

Brachiaria is a high yielding grass and its adaptability is very 

good in many parts of the country, in particular the warm 

medium altitude and coastal lowlands. Brachiaria is a good 

alternative grass to the common Napier grass which is under 

threat of head smut and stunting diseases.  Improved 

Brachiaria grass cultivars in Kenya include: Brachiaria 

Brizantha cv. Piata, Brachiaria decumbence cv. Basilisk, 

Brachiaria Brizantha cv. MG4, Brachiaria Brizantha cv. 

Xaraes and Brachiaria Brizantha cv. Marandu. The grass can 

be used as cut-and-carry, grazed or conserved as hay or 

silage. The grass can produce 6-12 t/ha DM per year.  

 

 
Brachiaria grass 

Justification Brachiaria grasses a native of eastern Africa, have been 

widely adapted as livestock feed in South America and East 

Asia. It is palatable and nutritious with Crude Protein of up to 

16%. Besides their use as livestock feed, Brachiaria are 

known to contribute to carbon sequestration, ecological 

restoration and soil erosion control and hence play an 

important role in reducing greenhouse gasses and nutrient 

losses from soil. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Private  and  public  extension  service  providers and 

smallholder dairy farmers 

Approaches used in 

dissemination 

Training of users of the technology, farm demonstrations, dairy 

smart model farms and field days 
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Critical/essential factors for 

successful promotion 

● Acquisition and availing demonstration material such as 

planting materials 

● Development of information materials such as farmers’ 

leaflets and booklets 

Partners/stakeholders for 

scaling up and their roles 

● KALRO-Avail the planting material  

● Universities-Technical backstopping and research 

services 

● National and County Ministry of Agriculture, Livestock, 

Fisheries & Irrigation-Extension services 

● Kenya Plant Health Inspectorate Services (KEPHIS)- 

Seed inspection 

● CBOs, NGO’s- Seed multiplication and technology 

dissemination   

● Processors: Create demand for variety 

● Farmers: Test/validate and produce 

● CGIARS e.g. IITA: Funding and technical 

backstoppinng 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

The grass grows well in areas with more than 700 mm annual 

mean rainfall, and where temperature exceeds 19oC. The 

technology has been tested and has been used in the coastal 

lowlands (Lamu, Taita Taveta, Kilifi and Kwale), eastern 

(Machakos, Makueni and Kitui, central and western Kenya 

highlands (Kakamega, Vihiga, Bungoma and Busia) 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu and West Pokot 

Challenges in dissemination • Inadequate and high cost of brachiaria seed 

• Inadequate Extension services and awareness 

Recommendations for 

addressing the challenges 

• Use of Brachiaria root splits as planting material 

• County Governments to partner with farmer groups and 

NGOs for extension and awareness 

Lessons learned • Farmer demand for the planting materials is high 

• Brachiaria does well in fertile soils 

• Brachiaria flowers well and forms spikelets, but the 

seeds are not viable but the use of root splits for 

propagation is very successful 

Social, environmental, 

policy and market 

conditions necessary 

• Embrace good agricultural practices (GAP) to reduce 
GHG, soil nutrient losses 

• Organized markets with favourable pricing policy to 

encouraging producers 

• Farmers willingness to adopt the technology 

• Favourable weather conditions 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Approximate KES 80,000 per acre 

Estimated returns Compared to Napier grass can support extra  2 litres of 

milk/cow/day @ KES 40 per litre farm gate =  KES 80  
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Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Limited access to land for cultivating animal feeds by 

women  

• Increased labour for women who are already 

overburdened may reduce their chance of adopting the 

technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 

because of their involvement in other tasks 

• Women and youth have limited bargaining may not be 

able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing milk 

production to meet the food and nutrition security of 

all the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for women 

and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 

gender categories to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant 

varieties 

• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural information, 

technology and knowledge  

• Slow information and awareness flow to VMGs due to 

low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

• Lack of awareness by VMGs will lead to low adoption 

of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through increased 

milk consumption and sales resulting from use of clean 

planting materials and increased feeds 

• Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for VMGs 
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to acquire required credit 

E: Case studies/profiles of success stories 

Success stories The technology has been successfully adopted by dairy farmers 

groups in Kieni, Nyeri County resulting in improved income 

generation. 

Application guidelines for 

users 

 Muyekho, F.N. (2017) Grow Brachiaria in Drier Areas 

for Livestock Feed 

https://www.kalro.org/oldsite/sites/default/files/Grow-

Brachiaria-in-Drier-Areas-Dec2020.pdf 

 Njarui, D.M.G (2016) Climate Smart Brachiaria Grasses 

for Improving Livestock Production in East Africa – 

Kenya Experience. Proceedings of the workshop held in 

Naivasha, Kenya, 14 - 15 September, 2016 

 https://www.kalro.org/sites/default/files/Proceeding-

Climate-Smart-Brachiaria-Grasses-Dec2016.pdf 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for Upscaling 

G: Contacts 

Contacts  

 

Institute Director 

Agricultural Mechanization Research Institute 

P.O. Box 340-90100 

Machakos 

Telephone +254-020-7843033, +254-710 906 600 

Email: director.amri@kalro.org 

 

The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

The Centre Director 

KALRO Ol Joro Orok 

Lead organization and 

scientists 

KALRO Katumani and KALRO Naivasha institutes 

Donald Njarui, E. Nyambati, N. Kanegeni, N. Ondabu and W. 

Ayako 

Partner organizations Becca ILRI, County Governments 

 

Gaps: 

(i) Need to identify niches for Brachiaria seed production 

(ii) Need for Brachiaria National Performance Trial for seed certification and 

commercial release 

(iii) Research on identification of newer varieties, carrying capacity, persistence 

https://www.kalro.org/oldsite/sites/default/files/Grow-Brachiaria-in-Drier-Areas-Dec2020.pdf
https://www.kalro.org/oldsite/sites/default/files/Grow-Brachiaria-in-Drier-Areas-Dec2020.pdf
https://www.kalro.org/sites/default/files/Proceeding-Climate-Smart-Brachiaria-Grasses-Dec2016.pdf
https://www.kalro.org/sites/default/files/Proceeding-Climate-Smart-Brachiaria-Grasses-Dec2016.pdf
mailto:director.dri@kalro.org
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under cut and carry and grazing regimes 

(iv) Validation on the Brachiaria-based feeding regimes for dairy cattle 

(v) Economic analysis of Brachiaria grass production 

(vi) Economics of milk production from Brachiaria based feeding regimes 

 

 

2.2.6 TIMP name Common vetch (Vicia sativa) fodder 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Inadequate quality of feeds particularly lack of protein in feeds 

in frost prone areas 

What is it? (TIMP 

description) 

Vetch is a climber legume that grows well in association with 

grasses to produce a mixed ley for grazing and silage making. 

Grows in 2190 - 2280 m.a.s.l. in lower highlands 5 (LH5) with 

average annual rainfall of 800-900 mm. Temperature range is 

4.3-21.1oC. Best soils are non-acidic sandy or sandy loam. 

Vetch can grow in all types of soils unless they are alkaline or 

waterlogged. 

 
Common vetch 

Justification Common vetch has high crude protein of above 19% and is 

highly acceptable as grazed or conserved forage which can 

be able to alleviate the low protein levels in feeds. It is 

persistent and a prolific seeder withstanding competition 

from grasses 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Small scale dairy farmers, Seed producers, Extension Service 

Providers, Researchers 

Approaches used in 

dissemination 

Field days, Agricultural Shows, Mass Media, Digital 

Platforms, Training workshops, Agricultural Innovation 

Platforms (AIPs) 

Critical/essential factors for 

successful promotion 

Attractive milk market for small scale farmers 
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Partners/stakeholders for 

scaling up and their roles 
● KALRO-Avail the planting material 

● County Governments and Ministry of 

Agriculture Livestock, Fisheries & Irrigation-

Extension services 

● Kenya Plant Health Inspectorate Services 

(KEPHIS)- Seed inspection  

● CBOs, NGO’s- Seed multiplication and 

technology dissemination   

● Farmers: Test/validate and produce seed 

 
 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu, 

West Pokot 

Challenges in dissemination • Inadequate Extension services and awareness 

• Vetch seed unavailability 

Recommendations for 

addressing the challenges 

• County Governments to partner with farmer groups and 

NGOs for extension and awareness 

• Work closely with farmer groups in seed bulking 

Lessons learned • Has fast and vigorous growth habit, smothers weeds 
and saves on labour for weeding 

• Flowers and seed early 

• Prolific in seed production 

• High biomass production 

Social, environmental, policy 

and market conditions 

necessary 

• Willingness of farmers 

• Favourable weather conditions 

• Attractive milk market for small scale farmers 

• Favourable policies to support seed production and 

dissemination 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of production per acre is KES. 51,140 (inclusive of cost of 

all activities) 

Estimated returns • About 200 to 250 bales of vetch hay in a pure stand 

(can fetch KES. 100,000) 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Limited access to land for cultivating animal feeds by 

women  

• Increased labour for women who are already 

overburdened may reduce their chance of adopting the 

technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 
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because of their involvement in other tasks 

• Women and youth have limited bargaining may not 

be able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing 

milk production to meet the food and nutrition 

security of all the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for women 

and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 

gender categories to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant 

varieties 

• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural 

information, technology and knowledge  

• Slow information and awareness flow to VMGs due 

to low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

• Lack of awareness by VMGs will lead to low 

adoption of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through increased 

milk consumption and sales resulting from use of 

clean planting materials and increased feeds 

• Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for VMGs 

to acquire required credit 

E: Case studies/profiles of success stories 

Success stories  Ikinyukia Self Help group (composed of 20 

members) in Nyandarua County sold vetch seeds 

and hay worth KES 3,062,000 (USD 34,022) over a 

one-and-a-half- year period. 

 High demand of Vetch planting materials by farmers 

Application guidelines for 

users 

Lukuyu, B.A., Muriuki, L. and Lukuyu, M. (2008) Using 

vetch to feed livestock (Brochure) 
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F: Status of TIMP 

readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling and need validation 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

The Centre Director 

KALRO Ol Joro Orok 

Lead organization and 

scientists 

N.N Kanegeni, E. Nyambati, J. Muia, G. Juma and N. Ondabu 

Partner organizations MoALF&I, KEPHIS  

 

Gaps: 

i) Need for National Performance Trials for Common vetch (Vicia sativa) seed 

certification and commercial release 

ii) Further research required for intercropping with fodder grasses 

iii) Validate the inclusion and substitution levels 

iv) Economic analysis of common vetch forage and seed production 

v) Economics of milk production from Vetch based feeding regimes. 

 

 

2.2.7 TIMP name Desmodium (Desmodium intortum)- Napier grass 

intercrop 

Category (i.e. technology, 

innovation  or 

management practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Low quality of feeds 

What is it? (TIMP 

description) 

Desmodium is a protein rich creeping forage legume. It can be 

intercropped with Napier grass to improve the nutritive value 

of the Napier fodder, therefore increasing milk production. 

The mixture of Napier grass and Desmodium has the 

following advantages; increases biomass yield by about 30% 

and improves the nutritive value of the feed and feed 

utilization efficiency thereby increasing milk production. 
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Napier grass and desmodium intercrop 

Justification Feeding dairy cows on Napier grass alone is not enough to 

attain the production potential of dairy cows. This requires 

supplementation with a high protein feed supplement. The 

inclusion of Desmodium is a cheaper supplementation option 

for dairy farmers. Feeding dairy cows on Napier grass-

Desmodium intercrop increases milk production as compared 

to feeding Napier grass alone 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Smallholder dairy farmers 

Approaches used in 

dissemination 

Field days, on farm trials, demonstration plots and shows, 

Agricultural Innovation Platforms (AIPs), Digital platforms, 

Mass Media 

Critical/essential  factors  for 

successful promotion 

Availability of clean planting material 

Partners/stakeholders for 

scaling up and their roles 

● KALRO-Avail the planting material 

● Universities-Technical backstopping and research 

services 

● National and County Ministry of Agriculture, 

Livestock, Fisheries & Irrigation-Extension services 

● Kenya Plant Health Inspectorate Services (KEPHIS)- 

Seed inspection 

● CBOs, NGO’s- Seed multiplication and technology 

dissemination 

● Processors: Create demand for variety 

● Farmers: Test/validate and produce 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

This has been promoted widely with different levels of 

success. Some of the Counties where it has been promoted 

include  Trans  Nzoia,  Nakuru,  Nyandarua,  

Kiambu,Kakamega, Kisii, Muranga and Nyeri 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu, West Pokot 

Challenges in dissemination ● High cost of desmodium seed   

● Labour intensive technology especially at establishment 

● Lack of awareness of napier grass and desmodium 

intercrop 
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● Inadequate extension services by County Governments 

● Community attitude on high cost of desmodium seed 

and Labour intensity especially establishment 

Recommendations for 

addressing the challenges 

● Training and capacity building for farmers and 

availability of extension materials 

● County governments to liaise with farmer groups and 

private extension agents for extension services 

● Availing desmodium vines for establishment as a 

cheaper alternative to reduce cost 

Lessons learned ● Increases yields and quality of fodder 

Social, environmental, 

policy and market conditions 

necessary 

● Weed control and improved water retention.  

● Willingness of farmers 

● Favourable weather conditions 

● Desmodium can smoother the weeds growing in 

between Napier grass rows 

● Attractive milk market for small scale farmers 

● Favourable policies to support seed production and 

dissemination 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs The basic cost is KES 49,000. The seed rate for Desmodium is 

3 kg/acre and the number of cuttings/acre required is KES 

8,000. 

Estimated returns There will be extra milk production as a result of better feed 

fed to the cows. Extra 3 litres/cow/day @ KES 40 per litre 

farm gate = KES 120 

Gender issues and concerns 

in development, 

dissemination, adoption and 

scaling up 

• Limited access to land for cultivating animal feeds by 

women  

• Increased labour for women who are already 

overburdened may reduce their chance of adopting the 

technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 

because of their involvement in other tasks 

• Women and youth have limited bargaining may not 

be able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing 

milk production to meet the food and nutrition 

security of all the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for women 

and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 
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gender categories to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant 

varieties 

• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural 

information, technology and knowledge  

• Slow information and awareness flow to VMGs due 

to low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

• Lack of awareness by VMGs will lead to low 

adoption of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through increased 

milk consumption and sales resulting from use of 

clean planting materials and increased feeds 

• Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for VMGs 

to acquire required credit 

E: Case studies/profiles of success stories 

Success stories Githunguri Dairy farmers (Mihuko and Thakwa high 

breeders) in Kiambu County, Bahati farmers (Mwangaza, 

Ariithi and Ngecha) in Nakuru County 

Application guidelines for 

users 

Technical bulletin and farmer leaflets 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Centre Director, KALRO Ol Joro Orok 
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Lead organization and 

scientists 

Centre Directors, KALRO Naivasha, Ol Joro Orok, Muguga 

and Kitale 

N. Kanegeni, W. Ayako, I. Kariuki and E. Nyambati. 

Partner organizations Ministry of Agriculture and Irrigation 

 

Gaps: 

(i) Need for research on cutting frequency and persistence of Napier Desmodium 

intercrop 

(ii) Economic analysis of Desmodium forage and seed production 

(iii) Economics of milk production from Desmodium based feeding regimes. 

 

2.2.8 TIMP name Tree Lucerne or Tagasaste- (Chamaecytisus prolifera) 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

 

A: Description of the technology, innovation or management practice 

Problem addressed Low quality feeds 

What is it? (TIMP description) Tree lucerne is a perennial legume shrub rich in crude protein 

that grows in medium warm altitudes and cold highlands 

(1500 – 2500 m.a.s.l with 600 -1600 mm of rain annually. It 

can grow in all types of soil except in waterlogged 

conditions. It can be established as an alley crop with other 

food crops or as a hedge to make a live fence. The soft 

regrowths or twigs can be cut and fed to livestock to bridge 

the protein gap in the dairy cattle diet. 

 
Tree Lucerne 

Justification It is a nitrogen fixing plant and its leaves have high 

protein content, used both as a fodder and a hedge 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy farmers, Extension Agents, Researchers 

Approaches used in 

dissemination 

Field days and demonstrations 

Critical/essential factors for 

successful promotion 

Availability of tree Lucerne seeds and seedlings 

Partners/stakeholders for 

scaling up and their roles 

● KALRO-Avail the planting material 

● Universities-Technical backstopping and research 

services 
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● National and County Ministry of Agriculture, 

Livestock, Fisheries & Irrigation-Extension services 

● Kenya Plant Health Inspectorate Services (KEPHIS)- 

Seed inspection 

● CBOs, NGO’s- Seed multiplication and technology 

dissemination 

● Processors: Create demand for variety 

● Farmers: Test/validate and produce 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua, Nakuru and Laikipia Counties 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, 

Kakamega, Kericho, Lamu, Kajiado, Nyandarua, Taita 

Taveta, Tharaka Nithi, Uasin Gishu and West Pokot 

Challenges in development and  

dissemination 

Low level of awareness and lack of seed 

Recommendations for 

addressing the challenges 

● County Governments to partner with farmer groups 

and NGOs for extension and awareness 

● Work closely with farmer groups in seed bulking 

Lessons learned ● County Governments to partner with farmer groups 

and NGOs for extension and awareness 

● Bulking of tree lucerne seed through farmer groups to 

increase access to seed 

Social, environmental, policy 

and market conditions 

necessary 

● Willingness of farmers 

● Favourable weather conditions 

● Tree Lucerne manages soil erosion and acts as a 

windbreak 

● Attractive milk market for small scale farmers 

● Favourable policies to support seed production and 

dissemination 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs The basic cost of seedlings is KES 40,000/acre 

Estimated returns There will be extra milk production as a result of better feed 

fed to the cows because Tree Lucerne is a supplement. Extra 

3 litres/cow/day @ 40 per litre farm gate = KES 120 

Gender issues and concerns 

in development,

 dissemination, 

adoption and scaling up 

• Limited access to land for cultivating animal feeds 

by women  

• Increased labour for women who are already 

overburdened may reduce their chance of adopting 

the technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 

because of their involvement in other tasks 

• Women and youth have limited bargaining may not 
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be able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing 

milk production to meet the food and nutrition 

security of all the gender categories in the 

household 

• Excess milk will be taken to the market for 

increased incomes 

• There are affirmative action opportunities for 

women and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 

gender categories to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by 

targeting VMGs farms for demos on stunt and smut 

tolerant varieties 

• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural 

information, technology and knowledge  

• Slow information and awareness flow to VMGs due 

to low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making 

during dissemination because of their social status  

• Lack of awareness by VMGs will lead to low 

adoption of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through 

increased milk consumption and sales resulting 

from use of clean planting materials and increased 

feeds 

• Business opportunity to grow smut and stunt 

tolerant varieties for sale to dairy farmers 

• Excess milk will be taken to the market for 

increased incomes 

• There are affirmative action opportunities for 

VMGs to acquire required credit 

E: Case studies/profiles of success stories 

Success stories Ikinyukia Self Help group in Kinangop, Nyandarua County 

involved in seed bulking and sales 

Application guidelines for 

users 

Farmer pamphlets and leaflets 

F: Status of TIMP readiness  
1. Ready for upscaling;  

2. Requires validation;  
3. Requires further research 

Ready for up scaling ; requires National Performance Trials 
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G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

KALRO Centre Director Ol Joro Orok 

Lead organization and 

scientists 

KALRO Ol Joro Orok, N.N. Kanegeni and E. Nyambati. 

Partner organizations KALRO, Ministry of Agriculture and Irrigation, Farmer 

groups 

Gap: 

i) Need for NPT for Tree lucerne or tagasaste seed certification and commercial release 

ii) Validate harvesting management for leaves and twigs 

iii) Validate the inclusion and substitution levels in dairy rations 

iv) Economic analysis of fodder tree forage lucerne and seed production 

v) Economics of milk production from fodder tree lucerne based feeding regimes. 

 

 

2.2.9 TIMP name Sweet Lupin (Lupinus albus and Lupinus angustifolius.) 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Protein gap in dairy cattle feeds leading to low milk 

production 

What is it? (TIMP 

description) 

Lupins are legumes whose grains are rich in crude protein (CP) 

and is an ingredient in animal feed formulations and the stubble 

is plowed back to increase soil fertility. There are two common 

varieties in Kenya: the broad leaved and narrow leaved. Some 

of the common varieties include Lupinus albas cv ultra, 

Lupinus albas cv kieve mutant, Lupinus angustifolius cv 

28137, 28324. It is excellent in crop rotation with grasses and 

cereal crops. It grows in all types of soil but is sensitive to low 

soil pH. The dry beans are harvested and ground and mixed 

with maize meal in the ratio of 1 part lupin: 3 parts Maize meal 

to make a dairy cattle feed supplement. The supplement is fed 

to milking cows at the rate of 1 kg to every 2 kg of milk. 
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Sweet Lupin at pod stage 

Justification Use of lupin/maize meal will reduce the cost of dairy 

supplementation, enhance feed formulation and increase milk 

production 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy farmers, Extension Agents, Researchers, Seed 

Companies 

Approaches used in 

dissemination 

Field days, Demonstrations, Agricultural Shows, Agricultural 

Innovation Platforms (AIPs), Digital platforms, Mass Media 

Critical/essential  factors  for 

successful promotion 

Availability of lupin seed and feed formulation/processing 

skills. 

Partners/stakeholders for 

scaling up and their roles 

● KALRO- Training of Trainers’ (ToT, backstopping and 

monitor implementation  

● Extension Service Providers (Public and private) - to 

train farmers on feed formulation 

● Farmer groups – Provide land and manage 

demonstration sites 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua, Trans Nzoia, Elgeyo Marakwet 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu,West Pokot 

Challenges in development 

and dissemination 

Low farmer awareness of lupin potential as concentrate 

feed and unavailability of seed 

Recommendations for 

addressing the challenges 

Training and seed bulking by farmer groups 

Lessons learned There is need to supply enough seed and sensitize farmers on 

the potential lupin has as a feed ingredient for the success of 

the technology 

Social, environmental, 

policy and market conditions 

necessary 

● Willingness of farmers 

● Favourable weather conditions 

● The crop fixes nitrogen and helps in management of 

soil erosion. 

● Lupin crop also helps in crop rotation and farrowing. 

● Attractive milk market for small scale farmers 

● Favourable policies to support seed production and 

dissemination 
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D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs KES 4,800 per acre (12 Kgs required for establishment of 1 

acre) 

Estimated returns 1 kg of lupin can give 1.5 extra litres of milk at a cost of KES 

25. The profit will be KES 60 - 35 to get KES 25. 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Limited access to land for cultivating animal feeds by 

women 

• Increased labour for women who are already 

overburdened may reduce their chance of adopting the 

technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 

because of their involvement in other tasks 

• Women and youth have limited bargaining may not 

be able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing 

milk production to meet the food and nutrition 

security of all the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for women 

and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 

gender categories to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant 

varieties 

• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural 

information, technology and knowledge  

• Slow information and awareness flow to VMGs due 

to low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

• Lack of awareness by VMGs will lead to low 

adoption of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through increased 

milk consumption and sales resulting from use of 

clean planting materials and increased feeds 
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• Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for VMGs 

to acquire required credit 

E: Case studies/profiles of success stories 

Success stories Ikinyukia Self Help Group in Nyandarua County doing Lupin 

production for sale and on use 

Application guidelines for 

users 

Lupin seed meal and maize meal mixed in a ratio of 1:3, will 

form a concentrate with 17.1% CP. Note: Higher 

concentrations of the lupin are not recommended as more than 

30% of lupin in the diet could cause metabolic upsets 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling, validation through NPT 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Centre Director , KALRO Ol Joro Orok 

Lead organization and 

scientists 

KALRO Ol Joro Orok, N.N. Kanegeni, E Nyambati, T 

Onyango, G.Juma and J Muia 

Partner organizations KALRO and MoALF&I 

Gaps 

(i) Need for validation of new sweet lupin (Lupinus albus and Lupinus angustifolius) 

varieties for feed rations 

(ii) Need for sweet lupin NPT for seed certification and commercial release 

(iii) Economic analysis of Lupin grain and seed production 

(iv) Economics of milk production from Lupin grain-based feeding regimes. 

 

2.2.10 TIMP name Fodder Sweet potato vines (Ipomoea batatas) 

Category (i.e. technology, 

innovation  or 

management practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Protein gap in dairy cattle feeds leading to low milk 

production 
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What is it? (TIMP 

description) 

Fodder sweet potato vines (SPV) are creeper succulent that 

have edible tubers which form the roots and its feed reserve. 

They are easily established and the vines are used to feed 

livestock. The vines are rich in crude and are highly digestible 

and rich in protein, hence very good supplement fodder for 

dairy cattle on grasses and maize silage. 
 

 
Sweet Potato Vines 

Justification Poor feed quality is a major challenge to increased milk 

production to most smallholder dairy farmers. SPV are 

perennial and persistent if the tubers are not uprooted. They 

are prolific and regrow quickly after harvesting the vines. The 

high CP improves the feeding value of grass when fed as a 

mixture, improving the milk production of dairy cows. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy farmers, Extension agents, Researchers, Service 

Providers, Seed Companies 

Approaches used in 

dissemination 

Field days, Demonstrations, Agricultural Shows, Agricultural 

Innovation Platforms (AIPs), Digital platforms, Mass Media 

Critical/essential  factors for 

successful promotion 

 Bulking and availing of fodder SPV planting vines. 

 SPV requires adequate water for optimum production 

Partners/stakeholders for 

scaling up and their roles 

 KALRO –Training of Trainers (ToT), backstopping 

and monitor implementation 

 Extension service providers (public and private)-To 

train farmers on SPV production and management 

 Farmer groups – Provide land and manage 

demonstration sites 

C: Current situation and future scaling up 

Counties where already  

promoted if any 

Nyandarua, Trans Nzoia, Kiambu, Elgeyo Marakwet, 

Uasin Gishu 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu,West Pokot 

Challenges in development 

and dissemination 

 Low farmer awareness of fodder SPV potential as 

supplemental fodder to grasses. 

 Inadequate extension services from County 

Governments 

 Lack of SPV planting materials 
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Recommendations for 

addressing the challenges 

 Training and availability of planting SPV to the farming 

communities 

 County Governments to liaise with farmer groups and 

private extension providers for extension services 

Lessons learned There is need to supply enough planting material and sensitize 

farmers on SPV potential as supplemental fodder to grasses 

and silages 

Social, environmental, 

policy and market 

conditions necessary 

SPV is a cover fodder crop that does not require weeding 

after establishment. It is perennial and vines can be harvested 

for a long time so long as the tubers are not uprooted. SPV is 

good for soil conservation due to minimal interference. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs About KES 30,000 for initial establishment per acre (10,000 

vines @ KES 3) 

Estimated returns There will be extra milk production as a result of SPV vines 

fed to the cows. Extra 3.5 litres/cow/day @ KES 40 per litre 

farm gate = 140 

Gender issues and concerns 

in development, 

dissemination, adoption and 

scaling up 

• Limited access to land for cultivating animal feeds by 

women  

• Increased labour for women who are already 

overburdened may reduce their chance of adopting the 

technology 

• Poor women farmers lack funds to acquire required 

inputs such as planting materials 

• Women have limited access to agricultural 

information, technology and knowledge  

• Training and extension services are not targeted to 

women who are disadvantaged in accessing them 

because of their involvement in other tasks 

• Women and youth have limited bargaining may not 

be able to access far way markets 

Gender related opportunities • Availability of forage has potential of increasing 

milk production to meet the food and nutrition 

security of all the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for women 

and youths to acquire required credit 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for  the 

gender categories to attend 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• VMGs have limited access to land for planting stunt 

and smut tolerant varieties 

• Ease of access to clean planting material by targeting 

VMGs farms for demos on stunt and smut tolerant 

varieties 

• VMGs lack funds to acquire required inputs such as 

planting materials 

• VMGs have limited access to agricultural 
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information, technology and knowledge  

• Slow information and awareness flow to VMGs due 

to low academic levels   

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

• Lack of awareness by VMGs will lead to low 

adoption of stunt and smut tolerant varieties 

VMG related opportunities • Livelihood improvement for VMGs through 

increased milk consumption and sales resulting from 

use of clean planting materials and increased feeds 

• Business opportunity to grow smut and stunt tolerant 

varieties for sale to dairy farmers 

• Excess milk will be taken to the market for increased 

incomes 

• There are affirmative action opportunities for VMGs 

to acquire required credit 

E: Case studies/profiles of success stories 

Success stories ● Many farmers have sourced SPV for planting from 

KALRO 

● Dairy farmers in Kinangop in Nyandarua county are 

using SPV as a feed supplement 

Application guidelines for 

users 

Pasture and fodder farmer booklet available at KALRO Ol 

joro orok. 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 

Tel: + 020 2390930, 

Email: director.dri@kalro.org 

 

Centre Directors , KALRO Ol Joro Orok, Lanet, Kakamega 

and Kitale 

Lead organization and 

scientists 

KALRO Ol Joro Orok: 

N.N. Kanegeni, J. Munyasia, E. Nyambati, J Muia, G. Juma, 

W. Ayako, E.Mukisira 

Partner organizations KALRO and MoALF&I 

Gaps: 

i) Validate the inclusion and substitution levels of Sweet potato vines in dairy diets 

ii) Economic analysis of Sweet potato vines forage 

iii) Economics of milk production from Sweet potato vines-based feeding regimes. 
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2.2.11 TIMP name Cassava based Napier grass silage 

Category (i.e. technology, 

innovation or 

management practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Low milk production during the dry season 

What is it? (TIMP 

description) 

Cassava based Napier grass silage is a basal diet conserved 

towards the end of the wet season for use during the dry season 

when forage production is low; a mixture of wilted chopped 

Napier grass: wilted cassava leaves: dry or fresh chopped 

cassava tubers in the ratio of 70:25:5. The mixture is fermented 

under anaerobic conditions for at least six weeks and can be 

ensiled in a pit or small airtight container/bag. This silage can 

be used as a total ration without additional supplementation 

because its protein content is above 16%. It should however be 

fed after milking to avoid milk tainting 

   
Cassava based Napier grass silage making 

Justification Smallholder farmers in Kenya mainly depend on forages to 

feed livestock. Forage is plenty during the rainy season and 

scarce during the dry season and this has an effect on milk 

yields. Preservation of surplus forage has the potential for 

increasing or stabilizing milk production and the cassava-

based silage is an option for providing high quality feed for 

the dry season. This technology is based on use of 

unmarketable cassava roots and leaves which are not used for 

human consumption and would otherwise go to waste. The 

technology should be up- scaled in dairy production areas to 

sustain milk production during the dry season. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Small and medium scale dairy farmers, Extension agents, 

Researchers,  

Approaches used in 

dissemination 

Field days, farmer group training e.g. Farmer field schools, 

agricultural shows and farmer to farmer visits 

Critical/essential factors for 

successful promotion 

Favourable milk prices and reliable markets; suitable high 

yielding Napier grass and cassava varieties 

Partners/stakeholders for 

scaling up and their roles 

● KALRO- Training of Trainers’ (ToT), backstopping 

and monitor implementation 

● Extension service providers (public and private) – to 

train farmers on silage making 

● Farmer groups – provide land and manage 

demonstration sites. 
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C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kilifi and Kwale 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu,West Pokot 

Challenges in development 

dissemination 

Inadequate skills in silage preparation, low awareness of 

the technology 

Recommendations for 

addressing the challenges 

Capacity build the service providers who will train farmers on 

how to make cassava-based Napier grass silage 

Lessons learned • Cassava tubers (fresh or dry) can replace molasses in 
silage making 

• The farmers who used cassava-based Napier grass 

silage never experienced devastating effects of drought 

and they sustained milk production 

Social, environmental, policy 

and market conditions 

necessary 

• Reliable markets and stable milk prices 

• Premium milk prices during the dry season to cover for 

cost of silage making 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of production for 1 kg silages ranges from KES 5 – 10 for 

silage made in a pit (5.5 tons; adequate for 2 cows for 3 dry 

months) or in a heavy-duty bag (30 kg for 1 cow per day); 

approx. weight of cow: 400 kg 

Estimated returns Calculate from appropriate price of milk in the County Using 

the above costs, a cow should produce a minimum of 5 – 10 L 

daily sold at KES 30 to break-even for pit and bag silage 

respectively 

Gender issues and concerns in 

development and 

dissemination 

Use of a 200 litre drum of water recommended to compact 

material to avoid drudgery; option to ensile in small heavy duty 

recycled bags or other airtight containers makes it friendly for 

women who can make small quantities to fit in their daily 

chores 

Gender issues and concerns in 

adoption and scaling up 

Chopping and compacting of materials for ensiling requires 

mechanization especially as the quantities increase to reduce 

drudgery 

Gender related opportunities ● Youth and women can conserve the feed and sell to 

dairy farmers 

● Provides an opportunity for division of labour where 

the youth dig the pit, women prepare cassava leaves and 

tubers and men harvest forages, chop and compact the 

mixture 

VMG issues and concerns in 

development and 

dissemination 

The VMG can use and sell cassava-based Napier grass silage 

for financial gains especially silage in 30 Kgs packages 

enough  for  one  cow  daily;  target  them  during 

dissemination and demos can be held on their farms 
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VMG issues and concerns in 

adoption and scaling up 

Target VMGs during up scaling by carrying out demos on 

their farms 

VMG related opportunities VMGs with no dairy cows can conserve silage in bags for sale 

to dairy farmers 

E: Case studies/profiles of success stories 

Success stories Kakuyuni, Malindi- Farmers improved milk production 

substantially after feeding cattle with cassava-based Napier 

grass silage 

Application guidelines for 

users 

1. Leaflet on silage making (English and Kiswahili) and 

manual 

2. Cassava based Napier grass silage technologies manual 

Both available on KALRO website 

F: Status of TIMP readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts Centre Director, KALRO Mtwapa 

Lead organization and 

scientists 

KALRO 

Rahab Muinga; Kadenge Lewa; H. Mkuzi Saha, L. Mambo 

Partner organizations Pwani University, CBOs, DLPOs (Kwale, Kilifi and 

Malindi), Heifer Project International (HPI) 

 

Gaps: 

(i) Validate cassava-based feed formulations in selected dairy Counties 

(ii) Economic analysis of cassava-based feed formulation 

(iii) Economics of milk production from Cassava-based Napier grass silage  

 

2.2.12 TIMP name Napier grass, gliricidia forage and maize bran silage 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Feed availability and low milk yield during the dry season 

What is it? (TIMP 

description) 

This is a basal diet conserved towards the end of the wet season 

for use during the dry season when forage production is low; a 

mixture of wilted chopped Napier grass: wilted gliricidia 

forage: maize bran: in the ratio of 70:25:5. Gliricidia forage can 

be substituted by other forage legumes with the mixture 

fermented under anaerobic conditions for at least six weeks. It 

can be ensiled in a pit or small airtight container/bag. The 

silage can be used as a total ration without additional 

supplementation because its protein content is above 16%. It 

should be fed after milking to avoid milk tainting 



 

52  

 
Napier grass, gliricidia forage and maize bran silage making 

Justification Smallholder farmers in Kenya mainly depend on forages to 

feed livestock. Forage is plenty during the rainy season and 

scarce during the dry season affecting milk production. 

Preservation of surplus forage has the potential for increasing 

or stabilizing milk production. The Napier grass and gliricidia-

based silage is an option for providing high quality feed during 

the dry season and the technology utilizes maize bran to 

replace molasses which is not readily available. This 

technology should be up-scaled in dairy producing areas to 

sustain milk production during the dry season 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy farmers, Extension Agents, Researchers, Service 

Providers 

Approaches used in 

dissemination 

Field days, farmer group training e.g. Farmer field schools, 

agricultural shows, farmer to farmer visits, Agricultural 

Innovation Platforms (AIPs), Digital platforms 

Critical/essential factors for 

successful promotion 

Favourable milk prices and reliable markets; suitable high 

yielding Napier grass, forage legumes and priced maize germ 

Partners/stakeholders for 

scaling up and their roles 

- KALRO –ToT, backstopping and monitor 
implementation 

- Extension service providers (public and private) – to train 
farmers on silage making 

- Farmer groups- provide land and manage demonstration 

sites 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kilifi and Kwale 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu,West Pokot 

Challenges in dissemination Inadequate skills in silage preparation, low awareness of 

the technology 

Recommendations for 

addressing the challenges 

Capacity build the service providers who will train farmers on 

how to make Napier grass, gliricidia and maize bran silage 

Lessons learned - Gliricidia and maize bran can replace molasses in silage 
making 

- The farmers who used Napier grass, gliricidia and maize 
germ silage never experienced devastating 

effects of drought and they sustained milk production 

Social, environmental, policy 

and market conditions 

necessary 

- Reliable markets and stable milk prices 

- Premium milk prices during the dry season to cover for 
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cost of silage making 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of production for 1 Kg silages ranges from KES 5 – 10 

for silage made in a pit (5.5 tons; adequate for 2 cows for 3 

dry months) or in a heavy-duty bag (30Kgs for 1 cow per 

day); approx. weight of cow: 400kg 

Estimated returns Calculate from appropriate price of milk in the County Using 

the above costs, a cow should produce a minimum of 5 – 10 

L daily sold at KES 40 to break-even for pit and bag silage 

respectively 

Gender issues and concerns 

in development and 

dissemination 

Use of a 200-litre drum of water recommended to compact 

material to avoid drudgery; option to ensile in small heavy 

duty recycled bags or other airtight containers makes it 

friendly for women who can make small quantities to fit in 

their daily chores 

Gender issues and concerns in 

adoption and scaling up 

● Chopping and compacting of materials for ensiling 

requires 

● mechanization especially as the quantities increase to 

reduce drudgery 

Gender related opportunities ● Youth and women can conserve the feed and sell to 

dairy farmers 

● Provides an opportunity for division of labour where 

the youth dig the pit, women prepare gliricidia forage 

and men harvest forages, chop and compact the 

mixture 

VMG issues and concerns in 

development and 

dissemination 

The VMG can use and sell Napier grass, gliricidia and maize 

germ silage for financial gains especially silage in 30 Kgs 

packages enough for one cow daily; target them during 

dissemination; demos can be held on their farms 

VMG issues and concerns in 

adoption and scaling up 

Target VMGs during up scaling by carrying out demos on 

their farms 

VMG related opportunities VMGs with no dairy cows can conserve silage in bags for sale 

to dairy farmers 

E: Case studies/profiles of success stories 

Success stories It has been used successfully by farmers in Kwale and Kilifi 

Counties where the technology was validated 

Application guidelines for 

users 

An extension leaflet is available for reference in the 

KALRO website 

F: Status of TIMP 

readiness 

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Ready for upscaling 

G: Contacts 

Contacts Centre Director , KALRO Mtwapa 

Lead organization and KALRO 
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scientists Munga G., Mambo, L., Ramadhan, A., and Muinga, R. 

Partner organizations KALRO and MoALF&I 

Gaps: 

Validate use of alternative legume forages such Vetch, Calliandra, Tree Lucerne 

among others. 

 

 

2.3 Feed Formulation 

 

2.3.1 TIMP name Feed rations formulation 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed High cost of feeding dairy animals 

What is it? (TIMP 

description) 

This is a formulation of a ration based on a formula that derives 

possible dairy ration options for dairy production systems.  The 

feed ration aims at improving production and maximizing 

income over feed costs using locally available feed resources in 

dairy farms. For example, a cow producing 10 litres of milk per 

day will require a ration that comprises 31.4 kg of napier grass, 

10.3 kg of desmodium and 2.9 kg of maize germ and 400 gm of 

stocklime as fed basis. 

 
Friesian cows feeding on silage based ration 

Justification Common feedstuffs in farms in most dairy counties are more 

available during the wet season and scarce during the dry 

season. The use of commercial concentrates and forage 

supplements are rare. The use of Dairy ration formulations 

using available feedstuffs on the farms will reduce the cost of 

production for farmers. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Small and medium scale dairy farmers, Extension agents, 

Service providers 

Approaches used in 

dissemination 

Field days, farmer group training e.g. Farmer field schools, 

agricultural shows and farmer to farmer visits 

Critical/essential factors for 

successful promotion 

- Favourable milk prices and reliable markets 

- availability of common feedstuffs in farms that can be 

utilized for cost-effective ration formulation 
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Partners/stakeholders for 

scaling up and their roles 

Extension service providers (County, NGOs, Farmer Based 

Organizations, Faith based organizations), Farmer groups 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyamira, Kiambu, Machakos, Bungoma and Siaya 

Counties where TIMP will be 

upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Nyandarua, Taita Taveta, Tharaka 

Nithi, Uasin Gishu and West Pokot 

Challenges in development 

and  dissemination 

• Favourable milk prices and reliable markets 

• availability of common feedstuffs in farms that can be 

utilized for cost-effective ration formulation 

• Inadequate skills in applying cost-effective

 ration formulation 

• Low awareness of the technology 

• Failure by the farmers to attend training sessions 

• ICT compliance by dairy farmers 

• Capacity building the Service providers who will train 

farmers on how to formulate rations for dairy cows 

• Interested stakeholders can access the technology from 

ICT platform 

Recommendations for 

addressing the challenges 

• Capacity building the Service providers who will train 

farmers on how to formulate rations for dairy cows 

• Interested stakeholders can access the technology from 

ICT platform 

Lessons learned • Based on the information from the Counties of study, it 

is recommended that utilization of small farms should 

focus more on income generation besides food 

production 

Social, environmental, 

policy and market 

conditions necessary 

• Reliable markets and stable milk prices 

• Farmers need to grow pastures and fodders with high 

dry matter yields and quality. This should include plant 

forages with high protein content to reduce feed costs 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs The basic cost of the ration is KES 150 for a cow producing 10 

liters of milk per day. Ration composition on as fed basis 

includes 31.4 kg of Napier grass, 10.3 kg of desmodium, 2.9 kg 

of maize germ, and 400 gm of stock lime. 

Estimated returns Calculated from the price of milk sold at KES 40 to break even. 

Using the above costs, a cow should produce 10 L daily. There 

will be an extra 3 liters/cow/day which translates to KES 120. 

Gender issues and concerns 

in development, 

dissemination, adoption, and 

scaling up 

• Women have limited access to agricultural information, 

technology, and knowledge  

• Women and youth to be involved in training to improve 

adoption of dairy production technologies including 

ration 

• formulation to increase milk production at farm level 

Gender-related opportunities • Youth and women can use the acquired knowledge of 

ration 

• Formulation to make good quality rations that will 
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improve on production and as a commercial venture. 

• Youth can use the gained knowledge to train other dairy 

farmers at a fee 

• Formulation of feeds will lead to increased milk 

production to meet the food and nutrition security of all 

the gender categories in the household 

• Excess milk will be taken to the market for increased 

incomes 

• Daily calendars will be used for Proper timing of 

extension and other agricultural meetings for the gender 

categories to attend 

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up 

• VMG can use the acquired knowledge of ration 

formulation to share out with other members of the 

community 

• VMGs have limited access to agricultural information, 

technology and knowledge  

• Slow information and awareness flow to VMGs due 

their social status 

• VMGs may not be able to reach far way markets or 

have bargaining power  

• VMGs may be excluded from decision making during 

dissemination because of their social status  

 

VMG related 

opportunities 

• The technology is VMG friendly 

• The availability of an ICT platform increases chances of 

access and adoption 

• VMG can use the acquired knowledge of ration 

formulation to make high quality rations that can be 

used as a commercial enterprise. 

• Livelihood improvement for VMGs through increased 

milk consumption and sales resulting in excess milk 

being taken to the market for increased incomes 

• There are affirmative action opportunities for VMGs to 

acquire required credit 

E: Case studies/profiles of success stories 

Success stories Dairy farmers trained in Murang’a and Machakos Counties on 

County specific feed formulation 

Application guidelines for 

users 

- Technical Manual for Dairy extension workers and 

farmers in Murang’a and Machakos Counties 

- Available in KALRO website 

F: Status of TIMP 

readiness (1. Ready for 

upscaling; 2.  Requires 

Validation; 3. Requires 

further research) 

- Ready for upscaling 

G: Contacts 

Contacts The Institute Director, 

Dairy Research Institute, 

P.O. BOX 25-20117 Naivasha 
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Tel: + 020 2390930, 

Email: director.dri@kalro.org 

Lead organization and 

scientists 

KALRO 

J.M.K. Muia, P.T Leparmarai, I. Kariuki, N.N. Kanegeni, G. 

Gachuiri, P. Mbugua, R. Muinga and , J.N. Kariuki 

Partner organizations University of Nairobi, Murang’a and Machakos County 

livestock Officers 

 

Gaps: 

Feed formulation 

(i) Test and validate suitable feed ration formulations based on locally available 

ingredients in selected dairy Counties 

(ii) Economic analysis of feed ration formulation 

(iii) Economics of feed formulated rations based on animal productivity. 

 

 

2.3.2 TIMP name Early calves’ weaning diet as milk replacer 

Category (i.e. technology, 

innovation or management 

practice) 

 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed High cost of milk contributes to poor calf feeding management 
leading to low growth performance and high mortality. Use of 
early calves’ weaning diets on dairy- bull calves is a cheaper 
option and can improve growth rates of calves.  

What is it? (TIMP 

description) 

  

Milk replacer diet is made by mixing in 100Kgs the following 
ingredients; maize-14 kg, maize germ 30 kg, wheat pollard 20 kg, 
soya bean-15.8kg, omena 3 kg, cotton seed cake 13.6 kg, extracted 
sunflower meal 2 kg, stock feed lime 1kg, salt 0.4 Kgs and 
vitamin and mineral premix 0.2 kg. The mix contains 11 MJ/Kgs 
of energy, 23% crude protein, 9.1% crude fibre, 0.9% calcium, 
1.5% total phosphorus, and 3.05% crude fat. This is cheaper for 
feeding dairy calves on diets equivalent to milk replacers offered 
post-colostrum.  
 

 
Formulating a milk replacer 
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Calf feeding on milk replacer 

 

Justification Feeding milk replacer is a cheaper option for rearing dairy calves 

compared to feeding expensive whole milk to calves. The 

formulation can be derived from easily available local ingredients. 

The use of this technology improves calf growth performance and 

reduces calf mortality. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Small and medium scale dairy farmers 

Approaches used in 

dissemination 

On farm demonstration 

Critical/essential factors 

for successful promotion 

1. Favorable milk prices and reliable markets 

2. Capacity building of farmers interested in this technology 

Partners/stakeholders for  

scaling up and their roles 

Extension service providers (County, NGOs, FBOs) and Farmer 

groups 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Bungoma and Siaya 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Kakamega, Kericho, Lamu, 

Kajiado, Machakos, Nyandarua, Taita Taveta, Tharaka Nithi, 
Uasin Gishu, West Pokot 

Challenges in 

development and 

dissemination 

 Availability and cost of the fortified diets consisting of 

effective microorganisms, diamond V and diatomite 

Recommendations for 

addressing the challenges 

 Private sector involvement in availing ingredients for 

making the milk replacer 

Lessons learned Based on the information from the on-station demonstrations, it is 

recommended that this technology be shared with interested 

farmers 

Social, environmental, 

policy and market 

conditions necessary 

1. The technology will encourage farmers to raise dairy 

bull calves as opposed to eliminating them 

2. Farmer’s willingness to adopt the technology 

3. The technology will also offer market opportunities for 

veal from dairy bull calves 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of milk replacer is KES 12,150 

Estimated returns The estimated returns (gross margin) is KES 5,350 based on the 

amount of milk saved by the farmer for using milk replacer to rear 
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dairy bull calves from the first week to 3 months (KES 17,500 - 

12,150 = 5,350).  

Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up 

The technology provides an opportunity for Community-based 

bull- calf rearing and fattening/finishing as a viable agribusiness 

especially for the youths 

Gender-related 

opportunities 

● If the technology is embraced, the youth will scale it up 

reducing youth unemployment 

● Economic gains shall be realized by the youth adopting the 

technology 

VMG issues and concerns  

in development, 

dissemination, adoption 

and scaling up 

● The VMG can use the acquired knowledge if resources are 

availed to them 

● The adoption and scaling up of the technology by the VMG 

will depend on availability of resources to support the 

technology 

VMG related 

opportunities 

The technology can be used as a commercial enterprise by VMGs  

E: Case studies/profiles of success stories 

Success stories None 

Application guidelines 

for 

users 

Syomiti M. Leaflet on Wean calves at 30 days EAAPP documents 

F: Status of TIMP 

readiness (1. Ready for 

upscaling; 2.  Requires 

Validation; 3. Requires 

further research) 

Ready for up scaling and further validation 

G: Contacts 

Contacts Centre Director, KALRO Muguga South 

Lead organization

 and scientists 

KALRO 

Syomiti M., M. Bauni, I. W. Kariuki, D. K Wamae, C. Gachuiri, 

S. Mutua and D. Malala 

Partner organizations University of Nairobi, Feeds Co Ltd and MoALF&I 

Gaps 

i) The technology needs to move out of the station to the stakeholders 

ii) Determine the consistency and shelf life of the Essential Microorganism used in 

fortified Early calf Weaning Diets 

iii) Validate, upscale and commercialize the diets on-farm 

iv) Establish Community-based bull-calf rearing and fattening/finishing agribusiness 

units based on ‘best-bet’ technologies among the unemployed youths 
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2.4 Crop Residue and Industrial By-products Utilization 

 

2.4.1 TIMP name Crop Residue based Total Mixed Ration (TMR) 

Category (i.e. Technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Inadequate quality feeds during the dry seasons leading to reduced 

milk production and reduced income from milk production 

What is it? (TIMP 

description) 

This is a nutritive balanced crop residue based total mixed ration 

feed block. It contains all major nutrients including proteins, 

energy and minerals for increased milk production. It has 

molasses to increase energy content and improve palatability and 

has urea to increase protein nitrogen. 

 
Crop residue based total mixed ration 

Justification Inadequate quality feeds during the dry seasons leading to reduced 

milk production and reduced income from milk production. The 

crop residue based compacted total mixed ration is a technology 

which could play an important role in feeding balanced rations to 

increase milk production and increase income. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Groups of smallholder farmers sharing a block compacting 

machine, medium and large-scale dairy farmers, Extension 

Agents, Service providers 

Approaches used in 

dissemination 

Farmer field schools, Agricultural shows, Mass media such as 

FM radios and Local TV stations 

Critical/essential factors 

for successful promotion 

- Availability of compacting machine and molasses 

- Availability of forage chopper and pulverizers 

Partners/stakeholders for 

scaling up and their roles 

● KALRO to train trainers and provide technical services 

● Extension service providers (County, NGOs, FBOs)-To 

train farmer groups 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Kisumu -Seke Dairy farmers cooperative, Elgeyo Marakwet and 

Trans Nzoia 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Machakos, Kakamega, 

Kericho, Lamu, Kajiado, Machakos, Nyandarua, Taita Taveta, 

Tharaka Nithi, Uasin Gishu, West Pokot 

Challenges in development 

and dissemination 

• Unavailability and high cost of the compacting 

machine 

• Inadequate quality feeds during the dry seasons leading 

to reduced milk production and reduced income from 
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milk production 

• The crop residue based compacted total mixed ration 

is a technology which could play an important role 

in feeding balanced rations to increase milk 

production and increase income. 

• availability of compacting machine and molasses 

• Availability of forage chopper and pulverizers 

• The blocks are preferred by the livestock and the cost 

per unit is low and could easily be prepared and sold 

by groups 

• Favorable price of feed ingredients 

• Attractive market prices of milk 

• The blocks are preferred by the livestock and the cost 

per unit is low and could easily be prepared and sold 

by groups 

• Favorable price of feed ingredients 

• Attractive market prices of milk 

• Improve feed utilization hence reduced GHG 

emissions 

Recommendations for 

addressing the challenges 

• Engage and train Jua kali artisans to fabricate 

compacting machines. 

• The blocks are preferred by the livestock and the cost 

per unit is low and could easily be prepared and sold 

by groups 

• Favorable price of feed ingredients 

• Attractive market prices of milk 

Lessons learned • The blocks are preferred by the livestock and the cost 

per unit is low and could easily be prepared and sold 

by groups 

Social, environmental, 

policy and market 

conditions necessary 

• Favorable price of feed ingredients 

• Attractive market prices of milk 

• Improve feed utilization hence reduced GHG 

emissions 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Estimated price of KES 15  per Kgs and a dairy cow weighing 

300 Kgs requires 2 blocks of 5 Kgs each 

Estimated returns Can increase milk production per cow per day by 5 lt from 7lt -

12lts with a return of KES 200 per cow per day. 

Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up 

• Gender and youth inclusivity necessary in 

manufacturing of the TMR blocks 

• If the technology is embraced, the youth will scale it 

up, reducing youth unemployment 

Gender related 

opportunities 

 

• The technology provides an employment opportunity 

for Community-based women and youth groups to 

manufacture the TMR blocks and sell to fairy farmers 

during the dry season. 

• Economic gains shall be realized by the women and 

youth groups who can 

VMG issues and concerns • VMG inclusivity necessary in manufacturing TMR 
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in development and 

dissemination 

blocks 

• The VMG can use the acquired knowledge if resources 

are availed to them particularly for the compacting 

machine 

VMG issues and 

concerns in adoption and 

scaling up 

• The adoption and scaling up of the technology by the 

VMG will depend on availability of resources to 

support the technology 

VMG related 

opportunities 

• The technology creates economic opportunity for 

VMGs if adopted 

Success stories The technology has been promoted during ToT training of all 

KCSAP dairy value chain counties. 

Application guidelines for 

users 

Technical training manual and farmer leaflet 

F: Status of TIMP 
readiness (1. Ready for 

upscaling; 2.  Requires 

Validation; 3. Requires 

further research) 

Ready for upscaling 

G: Contacts 

Contacts Institute Director, KALRO Kakamega 

Lead organization and 

scientists 

KALRO: Okitoi, L. and  Munyasi, J. 

Partner organizations Sigalagala Technical College 

 

Gaps: 

Requires on-farm validation for more crop residues available in different agro-

ecological zones 

 

 

2.5 Value Addition 

2.5.1 Technology name Cheese production from dairy milk 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed Low incomes from raw milk, milk waste especially during milk 

glut and shelf life issues. 

What is it? (TIMP 

description) 

Cheese is a milk product obtained from milk solids or proteins 
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known as casein by coagulation of milk, and whey expulsion 

done in the Cheese vat. A Cheese vat is a seamless stainless steel 

vessel or tub in which the curd is formed and cut or broken, in 

cheese making. Size may vary depending on milk quantities. It’s 

the most important equipment in cheese making. The curd also 

undergoes cutting, pressing, molding and salting. 
KALRO Oljoro Orok cheese. 

Justification Cheese provides better incomes, improves livelihoods through 

improved incomes and reduces wastage during milk glut. With the 

availability of appropriate equipment, ingredients and raw material 

which is quality milk, attractive markets for value added dairy 

products exists. 

Region promoted Nyandarua and other milk producing areas 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Smallholder dairy farmers, farmer groups and dairy entrepreneurs 

Approaches used in 

dissemination 

Demonstrations, practical training sessions, field days and 

agricultural shows, digital platforms, Agricultural Innovation 

Platforms (AIPs) 

Critical/essential factors 

for successful promotion 

● Appropriate equipment and ingredients for processing 

● Availability of raw material which is quality milk 

● Attractive markets for value added dairy products 

Partners/stakeholders for 

scaling up and their roles 

● Kenya Dairy Board - Regulations on milk handling and 

sale 

● Public health - Provision of medical and premise 

certificates 

● Cooperatives - Providing market and aggregation services 

● Extension service providers - Training and capacity 

building 

● Licensing  authorities e.g. KEBS for certificates 

● Farmer groups - Provide markets among members 

internally and     also advertise to external markets  

● County governments - Support viable groups to undertake 

cheese value addition 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua, Nakuru and Laikipia 

Counties where TIMP 

will be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Kakamega, Kericho, Lamu, 

Kajiado, Machakos, Nyandarua, Taita Taveta,Tharaka Nithi, 

Uasin Gishu, West Pokot 

Challenges in 

development and 

dissemination 

● Low availability of extension services 

● Inadequate trainers 

● High cost of processing equipment 

● Lack of local sources for some 

ingredients  

● Milk adulteration 

● Regulatory requirements by KEBS, KDB and Public health 

Recommendations for ● Training and Capacity building of trainers 
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addressing the challenges ● Availability of appropriate processing 

equipment and market information 

Lessons learned Ready market for value added products exist 

Social, environmental, 

policy and market 

conditions necessary 

Good milk market 

Appropriate training and demonstration sites 

Availability of extension services 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of production per Kgs= 479 KES per kg 

Estimated returns Sales price per Kg less cost of production (KES 1000 - 479 = 521 

per kg) 

Gender issues and 

concerns in development, 

dissemination and 

adoption and scaling up  

● Both gender can effectively participate in development and 

dissemination 

● Availability and ownership of factors of production e.g. 

Dairy cattle 

● Women have less access to information, technology and 

knowledge on value addition in milk 

● Women and youth have limited access to education, 

training and extension services than men. 

● Women and youths may have limited access to credit to 

purchase require equipment 

Gender related 

opportunities 

● Improved livelihoods among the members of the society 

who will adopt this technology 

● Improved marketability of milk due to diversified products 

leading to increased income and improved livelihood for 

women and youth  

● Increased food security and nutrition for all gender 

categories 

● Business opportunities for women and youth from sale of 

value added products for milk 

● Employment creation for women and youth in the sale milk 

products 

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up 

● Improved livelihoods among the vulnerable members of the 

society who will adopt this technology 

● VMGs lacks access to information on value addition 

technologies and information for milk 

● VMGs lack access to agricultural information and 

extension services  

● VMGs have limited skills relating to  milk value addition  

● Value addition for milk is labor intensive for some VMGs 

especially those abled differently 

● Due to their social status VMGs are often excluded from 

technology dissemination activities 

VMG related 

opportunities 

● Improved incomes that enhance livelihoods 

● There is increased food security and nutrition for all gender 

categories 

● improved marketability of milk due to diversified products, 

leading to increased income and improved livelihood for 
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VMGs 

● Business opportunities for women and youth from sale of 

milk value added products 
E: Case studies/profiles of success stories 

Success stories KALRO Ol joro orok Centre Ol joro orok 

Application guidelines 

for 

users 

● Cheese production booklet available at KALRO Ol joro 

orok 

● Milk value addition training manual 

F: Status of TIMP 

readiness (1. Ready for 

upscaling; 2.  Requires 

validation; 3. Requires 

further research) 

Ready for upscaling 

G: Contacts 

Contacts Centre Director KALRO Ol Joro Orok and Naivasha 

Lead organization

 and 

scientists 

N.N Kanegeni, E. Macharia and N. Mathai 

  

Partner organizations County government of Nyandarua, KDB, KEBS & Public health 

Gaps: 

i) Validation of different products, additives, flavours, and colours to suit 

customer tastes and preferences 

ii) Lack of appropriate equipment for processing and cost saving for production 

 

 

2.5.2 Technology name Yoghurt production from dairy milk 

Category (i.e.  Technology, 

innovation or management 

practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed The main problems lies in low incomes from raw milk, milk 

waste, especially during milk glut and shelf life issues for 

perishable dairy products like fresh milk. 

What is it? (TIMP 

description) 

Yoghurt is one of the fermented dairy milk that is thermophilic 

(fermented within optimum growth temperatures of 35-45⁰C.). 

Yogurt is made by culturing milk with a variety of lactic acid-

producing, thermophilic bacteria. The most common and well-

known strain of bacteria in yogurt is lactobacillus delbrucaii 

bulgaricus, and Streptococcus thermophilus though many other 

strains of bacteria are used as well. 
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Yoghurt from KALRO Oljoro Orok 

Justification The main problems lies in low incomes from raw milk, milk 

waste, especially during milk glut, and shelf life issues for 

perishable dairy products like fresh milk. Yoghurt provided 

better incomes, improved livelihoods, and reduced wastage 

during milk glut. A farmer can get 40% more income after 

adding value of raw milk to yoghurt. 

Region promoted Nyandarua and other milk producing areas 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Smallholder dairy farmers, farmer groups, and dairy 

entrepreneurs 

Approaches used in 

dissemination 

Demonstrations, practical hands-on sessions, field days 

Critical/essential factors for 

successful promotion 

● The main problems lies in low incomes from raw milk, 

milk waste, especially during milk glut and shelf life 

issues for perishable dairy products like fresh milk 

● Yoghurt, provided better incomes, improve livelihoods 

and reduce wastage during milk glut. A farmer can get 

40% more income from the same litre of raw milk after 

adding value to yoghurt. 

● Availability of quality milk 

● Attractive markets for dairy products  

● Appropriate training 

● Affordable equipment for making yoghurt 

Partners/stakeholdersfor 

scaling up and their roles 

● Kenya Dairy Board - Regulations on milk handling and 

sale 

● Public health - Provision of medical and premise 

certificates 

● Cooperatives - Providing market and aggregation 

services 

● Extension service providers - Training and capacity 

building 

● Licensing authorities e.g. KEBS for certificates 

● Farmer groups - Provide markets among members 

internally and also advertise to external markets  

● County governments - Support viable groups to 

undertake cheese value addition 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nyandarua, Nakuru and Laikipia 

Counties where TIMP will 

be upscaled 

Laikipia, Baringo, Elgeyo Marakwet, Kakamega, Kericho, 

Lamu, Kajiado, Machakos, Nyandarua, Taita Taveta,Tharaka 
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Nithi, Uasin Gishu, West Pokot 

Challenges in dissemination ● High Equipment cost 

● Lack of local sources of ingredients Milk adulteration 

● Inadequate trainers 

● Regulatory requirements 

Recommendations for 

addressing the challenges 
● Financial facilitation 

● Training 

● Capacity building of trainers  

● Market survey to gather market information 

Lessons learned Ready market for value added products exist 

Social, environmental, 

policy and market 

conditions necessary 

● Good milk market 

● Appropriate training and demonstration sites 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of production per litre = KES 89 per litre 

Estimated returns Sales price per litre less cost of production (KES 150 - 89 = 61 

per litre) 

Gender issues and concerns 

in development, 

dissemination and adoption 

and scaling up  

● Both gender can effectively participate in development 

and dissemination 

● Availability and ownership of factors of production eg 

Dairy cattle 

● Women have less access to information, technology and 

knowledge on value addition in milk 

● Women and youth have limited access to education, 

training and extension services than men. 

● Women and youths may have limited access to credit to 

purchase require equipment 

Gender related opportunities ● Improved livelihoods among the members of the society 

who will adopt this technology 

● Improved marketability of milk due to diversified 

products leading to increased income and improved 

livelihood for women and youth  

● Increased food security and nutrition for all gender 

categories 

● Business opportunities for women and youth from sale 

of value added products for milk 

● Employment creation for women and youth in the sale 

milk products 

VMG issues and concerns 

in development, 

dissemination, adoption and 

scaling up 

● Improved livelihoods among the vulnerable members of 

the society who will adopt this technology 

● VMGs lacks access to information on value addition 

technologies and information for milk 

● VMGs lack access to agricultural information and 

extension services  

● VMGs have limited skills relating to  milk value 

addition  

● Value addition for milk is labor intensive for some 

VMGs especially those abled differently 

● Due to their social status VMGs are often excluded 
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from technology dissemination activities 

VMG related opportunities ● Improved incomes that enhance livelihoods 

● There is increased food security and nutrition for all 

gender categories 

● improved marketability of milk due to diversified 

products, leading to increased income and improved 

livelihood for VMGs 

● Business opportunities for women and youth from sale 

of milk value added products 

E: Case studies/profiles of success stories 

Success stories ● Commercial yoghurt production in KALRO Ol Joro 

Orok and Naivasha 

● Seke dairy farmers cooperative, Kisumu 

Application guidelines for 

users 

● Yoghurt production farmer booklets available at 

KALRO Ol joro orok 

● Milk value addition training manual 

F: Status of TIMP readiness 
(1. Ready for upscaling; 2.  

Requires validation; 3. 

Requires further research) 

Ready for upscaling and Requires validation 

G: Contacts 

Contacts Centre Director KALRO Ol Joro Orok 

Lead organization and 

scientists 

N.N Kanegeni, E. Macharia and N. Mathai 

Partner organizations County government of Nyandarua, KDB, KEBS, Public health 

Gaps: 

1. Validation of different products, additive, flavours and colours to suit customer tastes 

and preferences 

2. Lack of appropriate equipment for processing and cost saving for production 

 

 

2.5.3 Technology 

name 

Butter production from dairy milk 

Category (i.e. 

technology, innovation 

or management practice) 

Technology 

 

A: Description of the technology, innovation or management practice 

Problem addressed The main problems lies in low incomes from raw milk, milk waste 

especially during milk glut and shelf life issues for perishable dairy 

products like fresh milk. Butter has a longer shelf life and fetches more 

in the markets.  
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What is it? (TIMP 

description) 

Butter is a fatty product exclusively from milk whose composition is as 

follows: - Milk fat 80%, Milk solids nonfat: max 2%, Water: max 16%.  

Types of butter are categorised as follows: 

 

1. According to type of cream: 

* Sweet cream butter: cream from fresh milk which is acid free. 

Sugar is also added. 

* Sour cream butter: cream is inoculated with cultures to produce 

lactic acid and aroma. It has the characteristic smell of diacetyl. 

2. According to salt content 

* Unsalted butter: no salt added 

* Salted butter: Salt is added 

Butter from KALRO Oljoro Orok 

Justification Butter provided better incomes, improved livelihoods and reduced 

wastage during milk glut. Butter has a longer shelf life, thus 

addressing the issues of perishability and the return per Kgs of butter 

is equally high, making it an attractive venture for dairy entrepreneurs. 

Region promoted Nyandarua and other milk producing areas 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Smallholder dairy farmers, farmer groups and dairy entrepreneurs 

Approaches used in 

dissemination 

Demonstrations, practical training sessions, field days 

Critical/essential 

factors for successful 

promotion 

● Availability of quality milk  

● Attractive markets for dairy products  

● Appropriate training 

● Appropriate equipment 

● Availability of equipment 

● Regulatory requirements 

Partners/stakeholders 

for scaling up and 

their roles 

● Kenya Dairy Board - Regulations on milk handling and sale 

● Public health - Provision of medical and premise certificates 

● Cooperatives - Providing market and aggregation services 

● Extension service providers - Training and capacity building 

● Licensing authorities e.g. KEBS for certificates 

● Farmer groups - Provide markets among members internally 

and also advertise to external markets 

● County governments - Support viable groups to undertake value 

addition with Butter as the intended product 

C: Current situation and future scaling up 
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Challenges in 

dissemination 

● High equipment cost 

● Lack of local sources of ingredients 

● Adulterated milk 

● Inadequate trainers 

● Regulatory requirements 

Recommendations for 

addressing the  

challenges 

● Financial facilitation Training 

● Capacity building of trainers Enquiry of market information 

Lessons learned Ready market for value added products exist 

Social, environmental, 

policy and market 

conditions necessary 

Good milk market 

Appropriate training and demonstration sites 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Cost of production per Kgs= KES 401 per kg 

Estimated returns Sales price per Kgs less cost of production (KES 1200 - 401 = 799 per 

kg) 

Gender issues and 

concerns in 

development, 

dissemination, adoption 

and scaling up  

● Both gender can effectively participate in development and 

dissemination 

● Availability and ownership of factors of production eg Dairy 

cattle 

● Women have less access to information, technology and 

knowledge on value addition in milk 

● Women and youth have limited access to education, training 

and extension services than men. 

● Women and youths may have limited access to credit to 

purchase require equipment 

Gender related 

opportunities 

● Improved livelihoods among the members of the society who 

will adopt this technology 

● Improved marketability of milk due to diversified products 

leading to increased income and improved livelihood for 

women and youth  

● Increased food security and nutrition for all gender categories 

● Business opportunities for women and youth from sale of value 

added products for milk 

● Employment creation for women and youth in the sale milk 

products 
VMG issues and 

concerns in 

development, 

dissemination, adoption 

and scaling up 

● Improved livelihoods among the vulnerable members of the 

society who will adopt this technology 

● VMGs lacks access to information on value addition 

technologies and information for milk 

● VMGs lack access to agricultural information and extension 

services  

● VMGs have limited skills relating to milk value addition  

● Value addition for milk is labor intensive for some VMGs 

especially those abled differently 

● Due to their social status VMGs are often excluded from 

technology dissemination activities 

VMG related ● Improved incomes that enhance livelihoods 
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opportunities ● There is increased food security and nutrition for all gender 

categories 

● improved marketability of milk due to diversified products, 

leading to increased income and improved livelihood for VMGs 

● Business opportunities for women and youth from sale of milk 

value added products 

E: Case studies/profiles of success stories 

Success stories KALRO Ol joro orok Centre, Nyandarua County 

Application guidelines 

for users 

Butter production farmer booklet available at KALRO Ol joro orok 

Milk value addition training manual 

F: Status of TIMP 

readiness (1. Ready for 

upscaling;  2.  Requires 

validation; 3. Requires 

further research) 

Ready for upscaling 

G: Contacts 

Contacts Centre Director KALRO Ol Joro Orok 

Lead organization

 and scientists 

N.N Kanegeni, E. Macharia, N. Mathai 

Partner organizations County government of Nyandarua, KDB, KEBS, Public health 

Gaps: 

1. Validation of different products, additive, flavours and colours to suit 

customer tastes and preferences 

2. Lack of appropriate equipment for processing and cost saving for production 

 

 

2.6 Manure Management for Bioenergy 

2.6.1 TIMP name Utilization of domestic biogas 

Category (i.e. 

technology, innovation 

or management practice) 

Management practice 

 

A: Description of the technology, innovation or management practice 

Problem to be addressed Climate change effects including domestic energy insecurity, poor soil 

fertility and structure and low crop productivity, greenhouse gas 

(GHG) emissions. 

What is it? (TIMP 

description) 

Biogas plants through anaerobic digestion convert organic wastes into 

biogas (combustible mixture of methane and carbon dioxide) and 

high-quality fertilizer. Gas can be used for domestic use replacing 

other biomass fuels (charcoal, firewood) and fossil fuel. Domestic 

biogas digesters help in mitigating GHG emissions, reduce biomass 

fuel consumption and since biogas burns without smoke, it reduces 

apparent indoor air pollution. Bio slurry from anaerobic digesters can 

be used to improve soil fertility, soil structure and crop productivity 

and reduces need for constant use of chemical fertilizers. The 

technology is carbon neutral, and therefore does not add or remove 

carbon dioxide from the atmosphere.  
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Floating drum biogas digester 

Justification Lack of access to affordable and efficient energy leads to the 

dominance of biomass in residential energy supply and attendant 

forest cover depletion. Potentially therefore, it is a significant and 

profitable way of mitigating global climate change. While introduced 

in Kenya during the 1950s, uptake/adoption of the technology has 

been poor without targeted support 

B: Assessment of dissemination and scaling up/out approaches 

Users of 

TIMP 

• Individual households 

• Middle sized (e.g. schools) and large institutions (e.g. 

universities) 

Approaches to 

be used in 

dissemination 

• ToT trainings 

• On farm Demonstrations 

• Farmer Field Schools 

Critical/essent

ial factors for 

successful 

promotion 

• Affordability of the digesters 

• A firm and solid “business case” made to entice more users 

• Availability and accessibility to maintenance crew 

Partners/stakeholders for 

scaling up and their roles 

• Trained biogas technicians—to make available installation 

expertise 

• Hivos/Kenya Biogas Programme—has deployed outreach staff 

across the country to support farmers on the optimization of the 

technology benefits 

• Development NGOs (IFAD, SCODE, SNV, GTZ)—have had 

programmes targeted at deploying the technology and therefore 

build experiences around these programmes 

• Domestic biogas digester developers (Biogas International, 

Kentainers, Amiran, Simgas)—provide expertise and technical 

designs 

• Academic and Research Institutions—undertaking research and 

providing technical information for use by various stakeholder 

groups. 

• Finance institutions—KWFT, Equity 

• Regulatory bodies (ERC, KEBS)—develop and provide 

guidelines to regulate sector 

• Line ministries 
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• Ministry of finance (National treasury)—provide a link to 

carbon markets as the National Designated Authority (NDA) to 

the Green Climate Fund in Kenya 

• State Department of Livestock—implementation of the 

dairy NAMA 

C: Current situation and future scaling up 

Counties where already 

promoted if any 

KCSAP & non - KCSAP counties: 

Kilifi, Kiambu, Kajiado, West Pokot, Narok, Baringo, Laikipia, 

Machakos, Nyeri, Tharaka Nithi, Lamu, Taita Taveta, Busia, Siaya, 

Nyandarua, Bomet, Kericho, Kakamega, Uasin Gishu, Elgeyo 

Marakwet, Kisumu. Kirinyaga, Muranga, Embu, Meru, Bungoma, 

Vihiga, Nandi, Tana River, Mombasa, Nairobi, Kajiado, Machakos, 

Makueni, Kitui, Trans Nzoia, Kisii, Nyamira, 

Counties where TIMP 

will be upscaled 

Marsabit, Isiolo, Tana River, Garissa, Wajir, Mandera,Nyeri 

Challenges in 

dissemination 

● High initial investment (installation) costs coupled with low 

level of financial support and low incomes 

● No vibrancy among financial institutions to support the uptake 

of domestic biogas systems 

● Low levels of awareness and/or understanding of system and 

related opportunities (e.g. climate finance) 

● Lack of adequate and/or consistent water supply 

● Technology incompatibility in the absence of sedentary 

lifestyles (e.g. pastoral livelihoods) 

● Challenges in acceptance of plants attached to human waste 

streams 

● Relatively high technology abandonment rates 

Suggestions for 

addressing the challenges 

● A well-crafted incentive structure (e.g. rebates) and 

development of financial products to offset high initial 

investment 

● Accessible demonstrations to help demystify the technology 

and sensitization about available carbon trading platforms 

● Improved water harvesting technologies 

● Direct government support at national and county level with 

firm policies 

● Build capacity and knowledge about available and potential 

substrate sources (e.g. castor seed cake) 

● Structure service and maintenance to fit into the overall 

dissemination strategy (e.g. create customer service centres 

and hold repair campaigns). 

Lessons learned in 

upscaling if any 

● The role of research and development in ensuring that the 

product fits market needs 

● Need for emphasizing not just the gas but also the value for 

organic fertilizer as an additional benefit for users 

● Involvement of key persons/institutions in the process and 

incorporating community education and sensitization are key 

to adoption of the technology 
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● Appropriate structures for maintenance and quality control are 

key for technology’s reputation and future uptake. Third party 

Quality Control mechanisms to monitor functionality of 

installed units the ground 

● Direct innovative financing to households is key for scale up, 

strong companies and technology Service providers are 

critical in technologies 

Social, environmental, 

policy and market 

conditions necessary for 

development and 

upscaling 

● A large pool of dairy farmers undertaking zero grazing 

● Promotion of renewable energy a policy decision by ministry 

of energy (Energy policy 2004) 

● The energy act delegates biogas regulation to the county 

governments 

● County governments have no policies addressing off grid 

energy options. Need to have strong policies backed by 

properly targeted support/incentives structures 

● Many companies supplying prefabricated systems setting up 

operations in the country 

● National Policy on Climate Finance to guide mobilization of 

climate finance that contributes to low carbon climate- 

resilient developments 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs Estimated installation costs for an 8 m3 sized plant (in 2014). (NB: 

Modified designs potentially 25% cheaper to construct) 

● Fixed dome (80,000) 

● Floating drum (75,000) 

● Tubular (flexi-biogas) (KES 50,000) 

Estimated returns ● For each biogas unit, direct financial savings are estimated at 

KES 20,400 per year 

● Women and children save up to 5 hours each week which they 

would otherwise spend fetching firewood and thus labour 

savings are available for other productive tasks as well as 

leisure. 

● Saves women and children from indoor smoke; and 

respiratory distress and ailments 

Gender issues and 

concerns in development, 

dissemination and 

adoption and scaling up 

● Time spent mainly by women in search for fuelwood reduced 

by a large margin 

● However, water demand to run the plants an added 

“cost”/time for women and youths 

● Since Technology is used within the household setup, all are 

involved with most benefits to women and the girl child as 

kitchen and farm work is made more efficient 

● The participation of women as trained technicians and masons 

in the sector may bridge any existing gender divide 

● The existence of pro-environmental attitudes which can boost 

uptake of technology fully understood. 

● Low levels of awareness and understanding of system and 

related opportunities among women and youth 

● The initial investment (installation) costs is high and may be 
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inaccessible to women and youth  

● Water demand to run the plants is an added “cost”/time for 

women and youths who have less access to income than men 

● Challenges in acceptance of plants attached to human waste 

streams among women 
Gender related 

opportunities 

● Time spent mainly by women in search for fuelwood reduced 

by a large margin 

● Since Technology is used within the household setup, all are 

involved with most benefits to women and the girl child as 

kitchen and farm work is made more efficient 

● The participation of women as trained technicians and masons 

in the sector may bridge any existing gender divide 

● Enhanced awareness of pro-environmental attitudes can boost 

uptake of technology fully understood. 

● A firm and solid “business case” especially for the youth  

● Women groups can also turn the Biogas technologies into a 

business opportunity through marketing and engaging in the 

installation of plants 

● Affirmative action opportunities exist for women and youths 

to acquire the required credit 

● Women groups can turn the Biogas technologies into a 

Business opportunity through marketing and engaging in the 

installation of plants 

VMG issues and 

concerns in development, 

dissemination, adoption 

and scaling up 

● Innovative financing including lease to own over a long 

period of time to ensure affordable terms in accessing the 

technology 

● Rebates and other financial instruments to lower the initial 

cost of acquiring the technology 

● Target VMGs for promotion of biogas technology among 

members and ensure they are included in scaling 

● The existence of pro-environmental attitudes is not clear. 

● The existence of pro-environmental attitudes among the 

VMGs is not clear 

● The initial investment (installation) costs is high and may be 

inaccessible for VMGs 

● Water demand to run the plants is an added “cost”/time for 

VMGs who have limited access to income  

VMG related 

opportunities 

● Innovative financing including lease to own over a long 

period of time to ensure affordable terms in accessing the 

technology 

● Rebates and other financial instruments to lower the initial 

cost of acquiring the technology  

● Target VMGs for promotion of biogas technology among 

members and ensure they are included in scaling 

● VMGs can use slurry as a business opportunity 

E: Case studies/profiles of success stories 

Success stories from 

previous similar projects 

● The Africa Biogas Partnership Program through the Kenya 

Biogas Programme (KBP) - over 13,200 plants installed in 

42 counties over the period 2009-2017 

● Ongoing research under the National Research Fund 
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supported biogas project in Kiambu and Machakos counties 

● SDCP (IFAD) through Biogas International-the installation 

of flexi-biogas systems in selected counties 

Application guidelines 

for users 

● The KBP has developed a guide on operation and 

maintenance of the KENBIM model 

● It also has developed a guide on the use of bio slurry from 

the system 

● KALRO Biogas leaflet 

F: Status of TIMP 

readiness  

(1. Ready for upscaling; 
2. Requires 
validation;3.Requires 

further research) 

Ready for upscaling 

G: Contacts 

Contacts Institute Director, KALRO- Naivasha 

Lead organization and 

scientists 

KALRO, William Ayako, Stephen Mailu, Peterson Njeru, 

MacDonald Githinji, Tabeel Nandokha 

Partner organizations Pwani University, Moi University: Centre of Excellence in 

Phytochemicals, Textile & Renewable Energy (PTRE), KenyaBiogas 

Programme (Hivos/SNV), SCODE, Biogas International 

Gaps 

Need for standards for prefabricated systems and standards for use of organic 

fertilizer from the biodigesters 

 

2.7 Dairy Cattle Health Management 

2.7.1 Vaccines 

2.7.1.1 TIMP name Theileria parva Marikebuni East Coast Fever (ECF) 

vaccine  

Category (i.e. technology, innovation 

or management practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem to be addressed Loss of animals due to high mortality rates associated 

with East coast fever (ECF) in dairy and beef cattle 

reduces productivity 

What is it? (TIMP description) 

 

This is a vaccine that confers life-long protection against 

ECF. It is formulated from live cocktail of Theileria 

parva Marikebuni parasites. The vaccine is used in 

combination with 30% oxytetracycline antibiotic to 

prevent parasites from causing clinical disease. The 

vaccine is administered by trained personnel Animals 

immunized with this vaccine require minimal tick control.  
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Retrieving ECF vaccine vials from a liquid nitrogen tank 

Justification 

 

East Coast Fever (ECF), disease is transmitted by ticks 

and causes high mortality and production losses in cattle. 

In addition, control of the tick vector through frequent 

acaricide application and high cost of treatment of ECF 

infected animals increases cost of veterinary care. The 

ECF vaccine confers life-long immunity in cattle thereby 

reducing ECF incidence and cost of acaricide application. 

Therefore, the vaccine improves the productivity of cattle 

and decreases acaricide-associated pollution of the 

environment as well as resistance to acaricides and 

residues in meat and milk.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy and beef farmers, Extension agents, Service 

providers and Researchers 

Approaches to be used in 

dissemination 

Hands on training of vaccinators, on-farm trials, field 

days, shows and exhibitions, mass media and digital 

platforms 

Critical/essential factors for successful 

promotion 
 Availability of trained vaccinators  

 Sensitization of the cattle keepers about the 

advantages of the vaccine in controlling ECF 

 Production and supply of quality vaccine 

 Good records on vaccinated animals to avoid repeated 

vaccinations 

Partners/stakeholders for scaling up 

and their roles 
 Director of Veterinary Services (DVS)- Policy and 

regulation 

 Veterinary Medicines Directorate (VMD) – 

Registration of the vaccine 

 County Governments – Extension services and 

vaccine administration 

 Private veterinary professionals – Vaccine 

administration 

 Global Alliance for Livestock Vaccines and Medicine 

(GALVmed)- Vaccine Promotion 

 ILRI – Research on the vaccine 
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 NGOs and the private sector- vaccine distribution 

 Livestock keepers-end user 

C: Current situation and future scaling up 

Counties where already promoted if 

any 

Bomet, Kericho, Kakamega, Nyeri, Kisumu, Nyandarua, 

Narok, Trans Nzoia, Nandi, Uasin Gishu 

Counties where TIMP will be up 

scaled 

All dairy and beef producing counties 

Challenges in dissemination  Demand for the vaccine outstrips supply  

 Fewer number of trained vaccinators 

 High costs associated with overreliance on liquid 

nitrogen for vaccine storage 

 Low shelf life of vaccine at room temperature 

 Poor vaccine distribution network 

 Vaccine packaged in doses of 40 and not suitable for 

smallholder farmers with 3-5 animals 

Recommendations for addressing the 

challenges 
 Produce more vaccine doses to meet the demand. 

 Train more veterinary professionals on vaccine 

administration-Lobby for incorporation of ECF 

immunization in animal health training curriculum 

 Lobby for funds to install liquid nitrogen plants at the 

KALRO VSRI Muguga 

 Establish strategic regional vaccine distribution 

networks in other KALRO livestock institutes/centres 

 Sensitize cattle farmers on the availability of the 

vaccine through participatory approaches. 

 Produce and package vaccine in small dose packs of 

probably 5 to 10 doses.  

 Production of promotional materials, use of media in 

popularizing the vaccine 

Lessons learned in up scaling if any  There are better returns in vaccinate young animals 

which will stay longer on the farm 

 Screening of animals to ensure they are free from 

Theileria parva Marikebuni parasites is necessary 

before immunization to minimize risk of clinical 

disease CF  

 ECF record keeping is important to avoid vaccinating 

animals that have recovered from infection since they 

already have life-long immunity 

 Even with ECF vaccination, relaxed tick control is 

necessary for the control of other tickborne diseases 

such as anaplasmosis and babesiosis 

 The involvement of Counties and NGOs in training of 

vaccinators has assisted the uptake of ECF vaccine in 

the control of ECF in cattle 

 The active involvement of the Kenya Veterinary 

Board in reviewing and approving content for 

vaccinator training of veterinary professionals 

enhances success in ECF vaccinations  
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Social, environmental, policy and 

market conditions necessary for 

development and up scaling 

 Need to enhance acceptance of vaccine by beef and 

dairy cattle keepers  

 Need of policy to regulate acaricide use following 

ECF immunization to reduce acaricide overuse and 

environmental contamination 

 Need of policy guidelines and regulation on the use of 

the vaccine to avoid introducing the Theileria parva in 

areas which are free from the parasite  

 Need for regulation of vaccine pricing to reduce 

farmer exploitation  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs KES 600 to 800 to cover for the cost of vaccinating one 

animal (cost of vaccine, antibiotic and vaccinator labour)  

Estimated returns  The use of ECF vaccine saves approximately 80%, of 

cattle from dying  

 50% increase in productivity from healthy livestock 

 There is likelihood to cost save on acaricides  

 50% increase in milk and meat safety following 

reduction in curative treatments given to cattle 

 (Immunization reduces losses of KES 9975 per cow 

per year) 

Gender issues and concerns in 

development, dissemination, adoption 

and scaling up 

 ECF vaccine is administered through injections thus 

requiring that animals are properly restrained which 

may not be favourable for women.  

 Women have limited ability to influence decision-

making in their household around vaccination and 

animal health 

 Vaccinators go through 3 to 4 days training at the 

VSRI Muguga which may limit the number of 

women participants 

 Women have poorer access to markets than men and 

play a limited role in the commercialization of 

livestock 

 Women and youth have limited access to finances 

necessary to acquire the vaccine  

 Involvement of women and youth in vaccine 

distribution may be limited by its requirement for 

cold chain  

Gender related opportunities  Trained vaccinators are likely to earn an extra income 

by actively participating in ECF vaccination drives 

 Knowledgeable women and youth can enter in to the 

distribution chain for income generation 

 Organize livestock farmers into groups so that they 

can vaccinate their animals at the same time 

 ECF vaccination will enhance livestock production 

for better food, nutrition and incomes for households 

VMG issues and concerns in 

development, dissemination, adoption 
 Limited knowledge of vaccine among VMGs who 

have low access to agricultural information and 
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and scaling up extension services  

 VMGs have limited access to credit to acquire 

the vaccine  

 Involvement of VMGs in vaccine distribution may be 

limited by the its cold chain requirement 

VMG related opportunities  VMGs can form common interest groups for 

collective access of the technology and enter in to the 

distribution chain for income generation 

 ECF vaccination will enhance livestock production 

for better incomes and food and nutrition security for 

VMGs 

E: Case studies/profiles of success stories 

Success stories from previous similar 

projects 
 Lanet Beef Research Institute in Nakuru County has 

significantly reduced cattle mortalities casued by ECF 

by adopting the use the vaccine. 

 The success of the Kenya Dairy Farmers Federation 

(KDFF),one of the distributors of ECF vaccine has 

vaccinated >25,000 dairy cattle against ECF over the 

last 5 years 

 Increased demand for ECF vaccinators training at the 

VSRI Muguga with about 454 (15 from Uganda and 8 

from Rwanda) veterinary professionals already trained 

to deliver ECF vaccine between 2011 and 2022 

 Over 70,000 doses of vaccine sold to various counties 

between 2012 and 2022 

Application guidelines for users  Ndung’u, S.G., Wesonga, F.D., Olum, M and 

Maichomo, M (2016). Training manual for veterinary 

staff immunization against ECF. 64 pages 

 Vaccines for control of ECF in cattle (Brochure)  

 Tick control after ECF immunization (Brochure) 

 Important tick-borne diseases in Kenya (Poster) 

 East Coast Fever (Brochure) 

- Steps in ECF immunization and post-immunization 

monitoring (Brochure) 

F: Status of TIMP readiness (1. 

Ready for upscaling; 2. Requires 

validation; 3. Requires further 

research) 

Ready for upscaling 

G: Contacts  

Contacts The Institute Director  

KALRO VSRI Muguga North 

P.O. Box 32 -00902 

Kikuyu, Kenya 

Lead organization and scientists KALRO VSRI Muguga, Dr. James Wanjohi, Dr Moses 

Olum 

Partner organizations GALVmed, KDFF, SIDAI, VetAID, County 

Governments, DVS and KEVEVAPI 

Gaps 
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i) Evaluate the effects of relaxed acaricide recommendation on sustainable control of 

other tick-borne diseases e.g. Anaplasmosis, Babesiosis and Cowdriosis. 

ii) Develop and promote small dose packs appropriate for use by smallholder dairy 

farmers. 

iii) Validate and make recommendations for use of Theileria parva marikebuni ECF 

vaccine in the pastoral production systems. 

iv) Produce a vaccine batch in response to the increased demand for this product. 

 

Assess development, adoption and scaling up of the technology with gender and VMGs in 

consideration. 

 

 

2.7.1.2 TIMP name Recombinant HC58 DNA Vaccine 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem to be addressed Productivity losses from the highly pathogenic stomach worm 

Haemonchus contortus in the high potential sheep and goat 

producing areas of Kenya and increased anthelmintic resistance 

due to misuse of anthelmintics in the control of H. contortus 

What is it? (TIMP 

description) 

This is a DNA vaccine against the Hemonchus contortus worms 

in sheep and goats. The vaccine is based on the immune-

inducing cysteine protease of H. contortus that reduce worm 

burden by 47%. It is a muscular injectable vaccine requiring a 

primary and booster vaccination 10 days apart. 

 

 
Goat with bottle neck due to severe haemonchosis 

Justification 

 

H. contortus is a highly pathogenic parasite affecting sheep, 

goats and cattle, causing major losses to the agricultural 

industry worldwide. Control costs of H. contortus and other 

nematode parasites are estimated to be over KES 600 billion 

(US$5,000million) annually. Haemonchosis control is so far 

carried out using chemical anthelmintics and grazing 

management however, excessive and uncontrolled use of 

anthelmintic drugs have resulted to emergence of anthelmintic 

resistant strains of the parasite, toxic residues in the human food 

chain and environmental pollution. Vaccination is the ultimate, 

effective and sustainable strategy to controlling this parasite. 

The recombinant HC58 DNA vaccine has been developed but 

requires further field testing and up-scaling for adoption. 
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B: Assessment of dissemination and scaling up/out approaches 

Users of the TIMP  Small ruminant keepers,  

 DVS,   

 KEVEVAPI,  

 Pan African Veterinary Vaccine Centre of African Union 

(AU-PANVAC) 

 FAO 

Approaches to be used in 

dissemination 
 On-farm demonstrations 

 Digital platforms 

 Agricultural Shows and exhibitions 

 Print and mass media 

Critical/essential factors for 

successful promotion 
 Stakeholder participation especially County livestock and 

veterinary staff 

 Sustainable supply of the vaccine 

 Affordable vaccine  

Partners/stakeholders for 

scaling up and their roles 
 Egerton University – Technical backstopping, training of 

trainers, registration of the vaccine,  

 KALRO – Validation of vaccine  

 KEVEVAPI – Production and distribution, 

 DVS – Policy and regulation,  

 VMD – Registration and certification, 

 Farmers- End users 

 County Governments – Extension and vaccine distribution  

 Non-Governmental Organizations (NGOs) – Promotion and 

users  

C: Current situation and future scaling up 

Counties where already 

promoted if any  Inadequate capacity at KEVEVAPI to produce the vaccine 

 Low acceptance of a vaccine against worms 

 Inadequate information and guidelines on the use of the 

vaccine 

Counties where TIMP will be 

up-scaled 
 Need to foster partnership and building capacity of 

KEVEVAPI for vaccine production 

 Create awareness and promote the vaccine 

 Lobby for resources to equip KEVEVAPI for production of 

the vaccine 

 Develop user guides on vaccine use 

Challenges in dissemination 
 Inadequate capacity at KEVEVAPI to produce the vaccine 

 Low acceptance of a vaccine against worms 

 Inadequate information and guidelines on the use of the 

vaccine 

Suggestions for addressing 

the challenges 
 Need to promote acceptance of the vaccine 

 Need for policy to guide the incorporation of Recombinant 

HC58 DNA Vaccine in helminth control in sheep and goats 



 

83  

in Kenya  

 Need to register the vaccine with the Veterinary Medicine 

Directorate (VMD) and other regional regulatory bodies for 

its use in Kenya and the region  

Lessons learned in up-scaling 

if any Yet to be determined 

Social, environmental, policy 

and market conditions 

necessary 

 Need to promote acceptance of the vaccine 

 Need for policy to guide the incorporation of 

Recombinant HC58 DNA Vaccine in helminth control in 

sheep and goats in Kenya  

 Need to register the vaccine with the Veterinary 

Medicine Directorate (VMD) and other regional 

regulatory bodies for its use in Kenya and the region  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

 

Basic costs Not yet determined 

Estimated returns Cost of the H. contortus infection in sheep and goats leads to 

losses of USD 26 million (KES 3.1 billion) per annum or /KES 

268 per kg of meat produced 

Gender issues and concerns 

in development, 

dissemination, adoption and 

scaling up 

 Recombinant HC58 DNA vaccine is administered through 

injections thus requiring that animals are properly restrained 

which may not be favourable for women.  

 Cultural practices that limit participation of certain gender 

categories in various aspects livestock production including 

vaccination 

 Limited time and mobility for women to attend extension 

activities when there are conflicting roles 

 Women have limited ability to influence decision-making in 

their household around vaccination and animal health 

 Women and youth have limited access finances necessary to 

acquire the vaccine 

Gender related opportunities  Develop gender targeted information and promotional 

materials 

 Affirmative action, capacity building and provision of 

support to women to participate 

 Trained vaccinators are likely to earn an extra income by 

actively participating in ECF vaccination drives 

 Knowledgeable women and youth can enter in to the 

distribution chain for income generation 

 The use of vaccine will increase income and provide 

household nutrition 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Due to their social status VMGs are often excluded from 

decision making during dissemination of technologies 

 VMGs face barriers in accessing information 

 VMGs have limited access to credit to acquire the 

vaccine  

 The technology is labour intensive and very technical may 
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require VMGs to hire labour as service providers 

VMG related opportunities   Capacity building and support to be provided to VMGs 

 Create incentives for VMG owned vaccine distribution 

networks 

 Lobby for access to credit by VMGs 

E: Case studies/profiles of success stories 

Success stories from previous 

similar projects 

None 

Application guidelines for 

users 

Not yet determined 

F: Status of TIMP readiness  

(1. Ready for up-scaling; 

2. Requires 

validation; 3. 

Requires further 

research) 

Requires further research 

G: Contacts 

Contacts Egerton University 

P.O. Box 536 - 20115, 

Egerton-Njoro, KENYA 

 

Institute Director 

Veterinary Research Institute 

P.O. Box 32-00902 Kikuyu, Kenya 

Tel. +254-20-2524616/2519769, Tel/fax +254-20-2020512 

email: director.vsri@kalro.org 

Lead organization and 

scientists 

Egerton University, Prof. Charles Muleke; KALRO VSRI 

Muguga, Dr Erick Mungube 

Partner organizations KEVEVAPI, DVS, AU-PANVAC, FAO 

 

Gaps  

i) Determine the cost-benefit of the using the vaccine  

ii) Develop guidelines for successful use of the vaccine 

iii) Assess development, adoption and scaling up of the technology with gender and 

VMGs in consideration 

iv) On farm validation of the vaccine  

 

2.7.2 Diagnostic tests 

2.7.2.1 TIMP name  pH-based mastitis kit 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low milk production in the dairy sector from undetected 

prolonged mastitis infection  

What is it? (TIMP 

description) 

 

This is a rapid, farmer friendly and cost-effective kit which is used 

at farm level to test and detect sub-clinical mastitis in milking 

animals with accuracy agreement with the laboratory-based tests 

of >95%. The kit is made from a paper strip which is impregnated 
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with pH indicators. The colour of the strip when dipped in milk 

changes on the basis of the acidity and alkalinity of milk. For 

mastitic milk with pH of >6.8, the strip changes from orange to 

blue while in fermented milk which slightly acidic (<6.5), the strip 

changes from orange to pink. In normal milk with pH of between 

6.5 to 6.8, the strip remains unchanged 

Colour changes of pH-based milk of 
different pH

 
Justification 

 

Mastitis is an udder infection of lactating animals that reduces 

milk yield, changes milk composition and shortens the productive 

life of affected animals and as such requires rapid detection and 

treatment. However, this cannot be achieved with the current 

detection methods such as California Mastitis Test (CMT), 

somatic cell counts and culture which are highly technical, require 

trained personnel and laboratory facilities. This makes the 

diagnosis of mastitis expensive for smallholder dairy farmers. The 

use of the pH-based mastitis kit solves this problem since it 

ensures rapid detection and treatment of the disease and can be 

used by the farmer in mastitis detection. The use of the kit will 

enhance productivity as well contribute to food safety as milk 

from mastitis animals will be discarded at milking.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Cattle and camel keepers, County veterinary and livestock staff, 

Private veterinary professionals, Researchers, Extension service 

providers 

Approaches to be used in 

dissemination 

Field days, agricultural shows, exhibitions, Digital platforms, 

Mass media, Agricultural Innovation Platforms (AIPs) 

Critical/essential factors for 

successful promotion 
 Availability of reagents for kit production 

 Registration and patenting 

 Acceptability of the kit in mastitis detection 

Simple for use by animal health service providers 

Partners/stakeholders for 

scaling up and their roles 
 Farmers - End users  

 Dairy cooperatives- Promotion and dissemination of 

information 

 County Governments- Extension services  

 KALRO, Universities- Research  

 VMD – Registration of the strip 
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 DVS – Regulator  

C: Current situation and future scaling up 

Counties where already 

promoted if any 

Nakuru, Kajiado and Laikipia 

Counties where TIMP will 

be up scaled 

Counties with smallholder dairy cattle (KakamegaTaita Taveta, 

Nyandarua, Bomet, Kericho, Uasin Gishu, Elgeyo Marakwet, 

Kajiado, Nyeri Machakos, Kisumu, Siaya) Camel raising counties 

(Laikipia, Garissa, Marsabit, Mandera, Wajir, Tana River Isiolo), 

Challenges in dissemination  Long registration process with VMD which has delayed 

commercialization efforts 

 Patent process for the kit is long and tedious 

 Kit still requires proper packaging  

 Limited awareness about the kit 

Recommendations for 

addressing the challenges 
 Consult VMD personnel when filling the registration dossier 

to hasten the process 

 Involve the KALRO legal team to engage with KIPI to fast-

track patenting process 

 Fast track kit packaging 

 Develop user information and guidelines on how it works  

Lessons learned in up 

scaling if any 
 With a little training, farmer are able to conduct mastitis 

screening and make interpretation of the results accurately 

 Farmers are willing to adopt the technology 

 With proper training the kit can be produced with ease in any 

diagnostic laboratory 

 The kit needs to be stored in a dry and cool place away from 

direct sunlight 

 Holding of the kit with hands is likely to causes changes on 

the kit which may interfere with its diagnostic accuracy 

Social, environmental, 

policy and market 

conditions necessary 

 Acceptability of the use of the strip in mastitis diagnosis in all 

dairy production systems 

 Guide on proper and hygienic disposal of the used kit to 

minimize environmental contamination 

 Policy guidelines to regulate manufacture, quality and use of 

the strip  

 Need to incorporate use of kit in milk marketing  

D: Economic, gender, 

vulnerable and 

marginalized groups 

(VMGs) considerations 

 Involvement of private actors in the marketing and distribution 

of the kit for ease of access by dairy animal keepers 

 Conduct economic analysis on the use of strip kit in the 

diagnosis control of mastitis 

Basic costs KES 100 per strip package of 10 

Estimated returns Udders free of mastitis produce 40% more milk than mastitis 

affected udders. This will result in increase in amount of milk 

available to households for food and for sale to earn income. (KES 

23000 per cow per year due to subclinical mastitis 

Gender issues and concerns 

in development, 

dissemination, adoption and 

scaling up 

 Adoption of the strip kit is likely to be a challenge for women 

since they are not the overall decision makers at household 

level 

 Most women lack the resources with which to buy mastitis 
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strip kit  

 Low levels of adoption of the mastitis kit by women, most of 

whom are semi-illiterate  

 lack of adequate skills on use of the kit by women who have 

limited access to information and extension service 

Gender related opportunities  Use of the kit has the potential to contribute to increased milk 

production for food, nutrition and income security at 

household level6  

 There is an opportunity to value addition and marketing 

following improvement in milk quality. 

 Women who are the involved in milking animals are likely to 

be main users of the technology 

 

VMG issues and concerns in 

development, dissemination 

and adoption and scaling up 

 Visually impaired persons are disadvantaged since the 

technology is based on colour visualization. 

 VMGs may lack the resources to acquire the strip kit for 

screening mastitis in the milking animals 

 Limited knowledge of KIT among VMGs who have low access 

to agricultural information and extension services  

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination activities 

VMG related opportunities  Increased productivity of good quality presents an opportunity 

for VMGs to engage in milk value addition for high returns.  

 There is need to reach out to marginalized and vulnerable 

persons with animal health information as they are the least 

likely to access regular services 

  Business opportunities for VMG to sell camel milk which is 

popular because of its health benefits 

E: Case studies/profiles of 

success stories Success 

stories 

During field validation of the kit on Cattle in Kajiado and on 

camels in Laikipia, livestock keepers appreciated the simplicity 

with which mastitis diagnosis can be done at herd level without a 

need for laboratory and trained staff  

E: Case studies/profiles of success stories 

Application guidelines for 

users 

Mastitis kit user information booklet. Draft available at VSRI, 

Muguga 

F: Status of TIMP 

readiness  

(1. Ready for upscaling; 2. 

Requires validation; 3. 

Requires further research) 

Requires validation 

G: Contacts  

Contacts Institute Director 

KALRO VSRI, Muguga North 

P.O. Box 32 -00902 

KIKUYU, Kenya 

Lead organization and 

scientists 

KALRO VSRI Muguga  Dr Peter Ndirangu  

Partner organizations Veterinary Medicines Directorate (VMD), MMUST, Kibabii 

University, County governments and DVS 
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Gap 

i) Validation of pH-based mastitis kit for detection and control of sub clinical 

mastitis dairy goats 

ii) Determine the cost-benefit of using the test in the control of sub-clinical 

mastitis in dairy animals 

iii) Develop guidelines for successful use of the test 

iv) Assess development, adoption and scaling up of the technology with gender 

and VMGs in consideration 

 

 

2.7.3.  Disease control strategies 

2.7.3.1 TIMP name Integrated helminth control 

Category (i.e. technology, innovation 

or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low productivity in cattle, sheep and goats due to high 

helminth burden and high cost of deworming due to lack 

of a guideline on sustainably helminth control.  

What is it? (TIMP description) This is a strategy where deworming is based on the 

agro-ecological zone and season. In areas with two rainy 

seasons, four worming sessions are required. Rain is 

conducive for the development of helminths in the 

animals making them shed more eggs on pastures. Time 

worming to happen shortly before onset of the rains to 

minimize contamination of pasture with infective 

helminth eggs which exposes livestock to the risk of re-

infection during grazing. Repeat worming should be 

done at the end of the rainy season so that animals enter 

the dry season with a less worm load. Animals in agro-

ecological zones with only one rainy season, worming is 

done twice a year at the start and end of the rainy 

season. 

Justification Unguided use of dewormers results in high worm 

burden and increased cost of deworming. These reduces 

productivity in the red meat and dairy value chains. The 

use of the integrated helminth control strategy will 

ensure control of helminths while helping farmers save 

costs by only doing deworming in a justifiable manner. 

Routine deworming as often practiced may result in 

unnecessary treatments and also aid in resistance 

development. Milk, meat and eggs will reduce 

contamination with anthelmintic residues. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy, beef and small ruminant farmers, Extension 

Service Providers, Researchers, Agrovets  

Approaches to be used in 

dissemination 

Field days, shows, exhibitions, on-farm, digital 

platforms, Agricultural Innovation Platforms (AIPs) 

demonstrations and posters 

Critical/essential factors for 

successful promotion 
 Use of correct dose, dosing technique and timing. 

 Policy guideline on regulated use of anthelmintics 
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 Awareness creation on integrated helminth control 

 Good working relationship and incorporation of 

DVS and County Governments in development and 

promotion of the strategies 

Partners/stakeholders for scaling up 

and their roles 
 KALRO- Research on new and alternative 

anthelmintic drugs, monitor resistance trends and 

develop resistance best-bet management options 

 County Governments - Extension services-

dissemination of information and ensure proper use 

of Management practice 

 Private veterinarians – Clinical services 

 Pharmaceutical companies - Supply of anthelmintic 

drugs 

 VMD-Registration of new anthelmintic drugs before 

they go to the market 

 DVS – Regulate use of anthelmintic drugs 

 Livestock keepers- end users of the management 

practice and dissemination of information on the 

management practice 

C: Current situation and future scaling up 

Counties where already promoted if 

any 

Nyeri and Kericho 

Counties where TIMP will be up 

scale 

Baringo, Garissa, Marsabit Kakamega, Tana River, 

Isiolo, Tharaka Nithi, Taita Taveta, Laikipia, 

Nyandarua, Bomet, Kericho, Uasin Gishu, Elgeyo 

Marakwet, Busia, Kajiado, Nyeri Machakos, Kisumu, 

Siaya, West Pokot 

Challenges in dissemination  Inadequate awareness about existence of the 

integrated helminth control strategy 

 Proliferation of anthelmintic drug brands in the 

market some of which are counterfeits 

 Liberalized market for anthelmintic drugs which is 

hard to regulate  

 Under dosing since worming is based on animal 

live weights 

 Wrong timing for deworming.  

Recommendations for addressing the 

challenges 
 Create awareness about how the integrated helminth 

control strategy works 

 Enforce regulations on registration of drugs to 

enhance quality 

 Capacity build farmers and technicians on correct 

doses,  

 Develop farmer-friendly guidelines on proper 

dosing and application of dewormers 

 Avail simple and easy to use weighing techniques 

to encourage dosing based on live weight 

 Ensure worming is done based on season and risk of 

helminth infection 
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Lessons learned in up scaling if any  Deworming can be timed to only be done when 

needed 

 Farmers if trained can be able to estimate the weight 

of their animals as a guide to giving correct 

anthelmintic drug dosages  

 Application of the management practice saves 

unnecessary costs 

Social, environmental, policy and 

market conditions necessary 
 Need for policy guidelines on anthelmintic use (in 

view of Animal disease Act (CAP 364) as enforced 

by DVS) 

 Need for regulation on anthelmintic quality 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs KES 100-200/dose of anthelmintic 

Estimated returns The adoption and use of this strategy will save up to 

30% of costs incurred when routine deworming after 

once after 3 months 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

 Women and youth may have challenges handling 

cattle and rams and bucks during worming 

 Women and youth are rarely involved in decision 

making on when and how to do worming 

 Women, may not access extension information and 

on the use of integrated helminth control strategy 

due to low levels of education and other cultural 

barriers. 

 Ownership of cattle and small ruminants is 

predominantly a preserve of men which 

disadvantages women and youth when it comes to 

decision making 

Gender related opportunities  Improved productivity of animals will lead to 

increased incomes for both gender and youth 

 The women and youth may get an opportunity to 

conduct capacity building as well as community 

extension services 

 The youth may be involved in generation of 

messages to popularize the integrated helminth 

control strategy within their community 

 Business opportunity for youth to take up animal 

health as a business  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

 VMGs especially PWDs may be disadvantaged 

when it comes to walking long distances to seek for 

extension services on helminth control 

 VMGs may lack the resources to acquire dewormers 

for their livestock 

 People with disability will be disadvantaged in 

restraining the animals  

VMG related opportunities  Increased incomes from savings on anthelmintic 

drugs for other household uses by VMGs  

 The VMGs may be involved in generation of 

messages to popularize the integrated helminth 
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control strategy within their community  

E: Case studies/profiles of success stories 

Success stories from previous similar 

projects 
 The integrated helminth control promoted used 

extensively in many agro-ecological zones of Kenya 

by KARI-DFID (1994-2000) 

 The integrated helminth control strategy 

successfully used on dorper sheep belonging to the 

community sheep breeding groups in Laikipia and 

Kajiado Counties 

Application guidelines for users KARI-DFID (1999)- Integrated helminth control 

(Technical Note No. 2) 

F: Status of TIMP readiness  

(1. Ready for up scaling; 2. Requires 

validation; 3. Requires further 

research) 

Ready for up scaling 

G: Contacts  

Contacts Institute Director 

KALRO – VSRI, Muguga North 

P.O. Box 32 - 00902 

Kikuyu, Kenya  

Lead organization and scientists KALRO VSRI  Dr. Nginyi  J., Dr Mungube E.O 

Partner organizations DVS, Pharmaceuticticals, County Governments, VMD 

 

Gaps 

i) Update the strategic helminth guidelines to make them responsive to changes in climatic 

conditions and land use patterns which have an impact on helminth prevalence. 

ii) Develop and validate integrated helminth control packages to address rising incidences of 

anthelmintic resistance and residues in milk and meat. 

iii) Develop helminth risk maps and assess anthelmintic resistance patterns  

iv) Assess development, adoption and scaling up of the technology with gender and VMGs in 

consideration. 

 

 

2.7.3.2 TIMP name Push-Pull for tsetse fly control 

Category (i.e. technology, innovation or 

management practice) 

Technology  

A: Description of the technology, innovation or management practice 

Problem to be addressed Losses in cattle due to high incidence of Nagana 

and increased trypanocidal drug resistance  

What is it? (TIMP description) This technology uses attractants and repellant 

chemicals blends to repel tsetse flies away from 

cattle or kill those that attempt to feed on cattle 

thus reducing transmission of trypanosomes and 

reducing the risk of spreading nagana. The 

technology optimized the response of tsetse flies to 

odors and can potentially augment the current tsetse 

fly-control interventions. 

  

Justification Over-reliance and misuse of trypanocides 
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resulted in trypanocidal drug resistance and high 

incidence of Nagana and reduced cattle 

productivity in tsetse infested areas. The use of 

push-pull enables farmers to keep productive 

cattle in high tsetse infested areas thereby 

enhancing the productivity of cattle. Push-pull 

will contribute to building the resilience by 

ensuring trypano-susceptible cattle breeds 

survive, reproduce and produce in high tsetse 

challenge areas  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Livestock farmers, Extension service providers, 

Researchers, NGOs and CBOs, Agrovets 

Approaches to be used in dissemination Field days, on-farm demonstrations, ASKs 

shows, exhibitions and farmer outreach activities 

Critical/essential factors for successful 

promotion 
 Availability of effective repellants and 

attractants 

 Training on how to use repellants and 

attractants on cattle 

 Extensively promote the use of push-pull in 

controlling nagana 

 Ensure full involvement of the pastoralists 

and stakeholders in the Camel milk and meat 

value chain 

 To avoid counterfeiting, encourage the 

registration on all chemicals used as 

repellants and attractants by VMD 

 Involve DVS for enforcing regulated use of 

the repellants and attractants 

Partners/stakeholders for scaling up  Kenya Tsetse and Trypanosmiasis 

Eradication Council (KenTTEC) - 

Surveillance of Tsetse fly and nagana 

 KALRO – Research on tsetse and nagana 

control 

 Universities - Research on tsetse and nagana 

control 

 DVS – Policy regulations on tsetse and 

nagana control 

 Bio-innovate- Funding agency 

 County Governments - Extension services 

 Cattle keepers-end users of the technology 

and disseminators of information on its use 

C: Current situation and future scaling up 

Counties where already promoted if any Kwale 

Counties where TIMP will be up scaled Tana River, Isiolo, Busia, Bungoma, Kirinyaga, 

Kajiado, Meru, Homabay, Kisumu, Siaya, Meru 

Challenges in dissemination  The repellants and attractants not packaged 

in form for direct use by farmers  

 Production repellants and attractants is still at 
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pre-industrial level 

 Low awareness levels on existence and use 

of the push-pull technology 

Suggestions for addressing the challenges  Package repellants in a form that can easily 

be used by farmers 

 Fast track patenting, registration and 

commercialization of repellants and 

attractants 

 Sensitize farmers and other stakeholders on 

the availability of repellants and attractants 

for controlling tsetse flies  

Lessons learned in up scaling if any  Proper use of push-pull technology helps to 

sustainably and cost-effectively control 

nagana in cattle reared in high tsetse challenge 

areas 

 Repellants and attractants should not be 

diluted before applying to cattle  

 There is need to involve cattle keepers when 

using the technology 

 Enhancing the capacity of cattle keepers 

improves the effectiveness of the push pull 

technology 

 Always remind farmers not to spray animals 

applied with attractants and repellants 

Social, environmental, policy and market 

conditions necessary 
 Acceptability of the technology among 

livestock keepers 

 Guidelines on use of attractants and 

repellants to prevent pollution of the 

environment especially water masses if not 

properly done 

 Policy on quality control of insecticides 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 

Basic costs KES 300/animal per week for treatment with an 

attractant/repellant 

Estimated returns The spray will prevent 30% loss in cattle herds 

due to nagana  

Gender issues and concerns in development, 

dissemination, adoption and scaling up 
 Women may have challenges handling and 

applying the repellants and attractants onto 

cattle 

 Women are rarely involved in decision 

making on when and how to use repellants 

and attractants 

 Women may not be able access extension 

messages and on push-pull of education and 

other cultural barriers. 

 Ownership of cattle is predominantly a 

preserve of men which disadvantages women 

and youth when it comes to decision making 

Gender related opportunities Youth may train to use push-pull and earn some 
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income from practicing it by acting as 

distributors and service providers 

VMG issues and concerns in development, 

dissemination, adoption and scaling up 
 VMGs may lack resources to procure and use 

attractants 

 VMGs may be disadvantaged in terms 

accessing extension material and other 

dissemination information on the technology 

 VMGs with health challenges may be 

affected by chemicals used in the formulation 

of the attractants and repellants 

 Persons with visual impairment may face 

challenges reading and internalizing 

manufacturer instructions handling and how 

to use the attractants and repellants 

VMG related opportunities VMGs may train to use push-pull and earn some 

income from practicing it by acting as 

distributors and service providers 

E: Case studies/profiles of success stories 

Success stories from previous similar 

projects 

The push-pull technology used on experimental 

farms in Kwale with 98% protection success on 

preventing nagana infection in experimental 

Application guidelines for users Mieji, P.O. et al., 2022. Perspectives on Odor-

Based Control of Tsetse Flies in Africa. 

Frontiers in Physioloy, DOI  - 

10.3389/fphys.2022.831618 

F: Status of TIMP readiness  

(1. Ready for upscaling; 2. Requires 

validation; 3. Requires further research) 

Requires field validation 

G: Contacts  

Contacts Institute Director,  

KALRO Biotechnology Research Institute 

Muguga 

P.O. Box 362 -00902 Kikuyu 

Lead organization and scientists KALRO Biotechnology Research Institute, 

Muguga- Dr Paul Mreji 

Partner organizations Kenya Tsetse and Trypanosmiasis Eradication 

(KenTTEC), Council, Kenyatta University, 

DVS, Bioinnovate, Gulu University, County 

Governments 

General Research Gaps push pull TIMP  

1. Validate the effectiveness of the technology in suppressing tsetse flies in different 

livestock production systems 

2. Undertake economic analysis to determine the profitability of the technology 
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2.7.4 Medicated feed supplements 

2.7.4.1  TIMP name Medicated Molasses Urea Mineral Block (MMUMB) 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem to be addressed Low productivity in cattle, sheep and goats due to 

fluctuating quality and quantity of feed during periods of 

drought and high worm burden.  

 

What is it? (TIMP description) 

 

Medicated MUMB is a composite feed supplement made 

from molasses, urea and mineral premixes infused with a 

dewormer for the control of chronic worm infections 

especially in lactating cattle, calves, sheep and goats.  

 

 
MMUMB block 

 

Justification 

 

 

Feeds in the ASALs are of low quality and chronic worm 

infections are quite prevalent in these areas. This results in 

low weight gain and high mortality in cattle, sheep and 

goats. MMUMBs are a cheap alternative to commercial 

supplements and are a source of nitrogen and energy 

during drought. The medicated type is useful in reducing 

the worm burden.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Dairy and meat farmers/pastoralists, Extension service 

providers, Researchers, Agrovets 

Approaches to be used in 

dissemination 

On-farm demonstrations, field days, shows and 

exhibitions, print media, mass media, digital platforms 

Critical/essential factors for 

successful promotion 
 Sensitization on availability and benefits of the 

blocks 

 Availability of raw materials for making blocks 

 Availability of distribution and marketing channels 

Partners/stakeholders for scaling 

up and their roles 
 County Governments (end users) ,  

 farmer groups (end users),  

 National Drought Management Authority (NDMA) 

(end users) 

 KALRO (Research and technical backstopping) 

 Private Institutions (Marketing of the blocks) 
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C: Current situation and future scaling up 

Counties where already promoted 

if any 

Nyanza, Nyandarua, Kisumu, Nandi, Garissa, wajir, Taita 

Taveta, Makueni 

Counties where TIMP will be up 

scaled 

Baringo, Garissa, Marsabit Kakamega, Tana River, Isiolo, 

Tharaka Nithi, Taita Taveta, Laikipia, Nyandarua, Bomet, 

Kericho, Uasin Gishu, Elgeyo Marakwet, Busia, Kajiado, 

Nyeri Machakos, Kisumu, Siaya, West Pokot 

Challenges in dissemination  Technology is available but requires refinement and 

funding to produce the blocks for dissemination. 

 Presentation and packaging of the block. 

 Lack of appropriate marketing channels for the blocks 

Recommendations for addressing 

the challenges 
 Improve the MMUMB packaging. 

 Further refinement to improve on appearance and the 

state of the product.  

 Preparation of product in pellet form 

 Partnership with private institutions to market the 

blocks  

Lessons learned in up scaling if 

any 

MUMBs are highly palatable and require close supervision 

to avoid continuous licking as this can cause urea 

poisoning. They are more desired during periods of 

drought. 

Social, environmental, policy and 

market conditions necessary 
 Incorporation of blocks in utilization of blocks in 

national drought management programme 

 Awareness of availability of the technology 

 Kenya Bureau of Standards (KEBS) certification 

 Guidelines on use of blocks in cattle finishing 

programmes in ASALs 

D: Economic, gender, vulnerable 

and marginalized groups 

(VMGs) considerations 

 

Basic costs KES 80 - 100 per kg 

Estimated returns KES 30 - 50 per kg  

(Beef ration consisting MUMMBs and Effel grass of 161-

260g/day body weight gain. This enables completion of 

beef finishing in 6 months. Using this ration, it is possible 

to reduce duration of finishing an animal from birth to 

market weight of 250 kg from 4 years to 2 years. Thereby 

making 50% saving on feed, labour and veterinary care 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

 Gender bias in access to resources by women and 

youth may limit their access to MMUMBs  

 Conflicting household roles may limit participation of 

women in dissemination activities 

 Educational barriers may limit women from accessing 

information on the use of MMUMBs 

Gender related opportunities  Production and sale of MMUMBs can be done by all 

gender but is an employment creation opportunity that 

can benefit women and youth  

 Use of MMUMBs increases household income and 
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nutrition to the benefit of all gender 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

 Social barriers could limit participation of VMGs in 

decision making involving the use of MMUMBs 

 VMGs could face barriers in accessing information 

 VMGs face barriers in benefitting from production 

and commercialization of this technology  

VMG related opportunities  Opportunity for VMGs to access incentivized benefit 

from production and sale of MMUMBs  

 Capacity building opportunity for VMGs through 

training in MMUMB production 

  E: Case studies/profiles of success stories 

Success stories from previous 

similar projects 

Mass purchases for drought mitigation by NDMA, Kasaku 

farmer group in Nyandarua, Shiners farmers group Nakuru 

indicating potential demand for the technology,  

Application guidelines for users Use of MMUMB as a feed supplement (Brochure)  

F: Status of TIMP readiness  

(1. Ready for upscaling; 2. 

Requires validation; 3. Requires 

further research) 

Ready for up scaling 

G: Contacts  

Contacts Institute Director KALRO – VSRI, Muguga  

P.O. Box 32 -00902 

Kikuyu, Kenya 

Lead organization and scientists KALRO VSRI, Nginyi J. 

KALRO Buchuma, Syomiti M. 

Partner organizations NDMA, County Governments and Dairy Cooperatives 

 

Research Gaps 

i. Diversify the formulations of the MMUMBs to include pelleting for ease of use on 

animals of different age categories. 

ii. Mechanize the MMUMBs production process to ensure standardized product. 

iii. Assess development, adoption and scaling up of the technology with gender and 

VMGs in consideration. 

 

 

Annex: (Other TIMPS) 

I. Substitution of maize with cassava in dairy feeds, Technology - Ready for 

upscaling (information to be provided by Prof. Okoth Ogendo of Egerton 

University) 

II. Fortified (Biochar and Bentonite) Urea-treated Maize stover feed blocks to 

mitigate Greenhouse gas 

III. Dairy feed and milk safety sensitization 
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Kenya Climate Smart Agriculture Project (KCSAP) 

P.O. Box 57811-00200, City Square, Nairobi, ‘Kenya 

www.kalro.org 

 


