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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 development of sustainable seed production and 

distribution systems of priority agricultural value chains to enhance availability and access 

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 Cotton 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 into consideration the delivery system, partners and their roles, 

duration of training and logical flow of the modules. The training modules have uniform outline 

that ensures every aspect of the TIMPs are fully covered in 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 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 gases emissions. Thus, this TIMPs inventory is to be used in 

conjunction with the respective Cotton 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 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 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 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 mango), cereals (sorghum, millet, maize, teff) 

nuts (mango nut), fruits (banana, mango, water melon) and fibre (cotton). Those that are animal 

production based are five (5) and include apiculture, indigenous chicken (meat and eggs), dairy 

(cattle and camel), red meat (cattle, sheep and goats) and aquaculture. Also, there are three (3) 

cross cutting themes on pastures and fodder, natural resource management, and animal health. 

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.   

  

The National Project Coordination Unit is grateful to all who participated in the development 
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and production of this TIMPs inventory for Cotton 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. 

 

Francis Muthami  

National Project Coordinator, 

Kenya Climate-Smart Agriculture Project. 
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1.0 Definition of terms and summary tables of Cotton 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 and practices (seeding rates, fertilizer application rates, 

spatial arrangements, planting period, land preparation, watering regimes, among others) 

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. A fireless cooker modified to be used as a 

hatchery is a good example of an innovation.   

  

  

 1.2  Summary of Inventory of TIMPs in the Cotton Value Chain  

 The inventory process identified 95 TIMPs comprising 39 technologies, 2 innovations 

and 54 management practices, distributed among the 13 sub-themes, as indicated in the 

Table 1. 

  

Table 1: Summary of cotton TIMPs  

Commodity/VC  Sub-Theme  Technologies  Innovations  Management  

Practices  

Cotton  GAP and Food Safety 

Management System 

0  0  2  

Cotton  Improved cotton 

varieties  

7 0  0  

Cotton  Cotton seed system  1  0  0  

Cotton  Agronomic 

management practices  

3  0  10  

Cotton  Soil fertility  

management  

1 0  2  

Cotton  Soil and Water  

Management  

11  0  2  
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Cotton  Cotton crop health   0 0  12  

Cotton  Weed management  0  0  5  

Cotton  Postharvest 

management  

1  0  4  

Cotton  Cotton value addition  6  2  2  

Cotton  Mechanization of 

cotton production 

activities  

9  0  0  

Cotton  Cotton business and 

Marketing  

0  0  8  

Cotton  Agricultural Policy 

options  

0  0  7  

Total   95 39  2 54 

 

 

1.3 Summary of Status of TIMPs in Cotton Value Chain  

  

The inventory process resulted in a total of 74 TIMPs that are ready for up-scaling, 18 

TIMPs that require validation and 3 TIMPs that require further research in the sub-

themes, as indicated in Table 2.  

  

Table 2: Number of TIMPs ready for up-scaling, require validation or further 

research  

  

Commodity/VC  Sub-Theme  Ready for 

upscaling  

Require 

validation  

Further 

Research  

Cotton  GAP and Food Safety 

Management System  

2  0  0  

Cotton  Improved cotton varieties  2  5  0  

Cotton  Cotton seed system  1  0  0  

Cotton  Agronomic management  

practices  

12  1  0  

Cotton  Soil fertility  

Management  

0  3  0  

Cotton  Soil and water  

Management  

10  0  3  

Cotton  Cotton crop health   10 2  0  

Cotton  Weed management  2 3  0  

Cotton  Postharvest management 4  1  0  

Cotton  Cotton value addition  10  0  0  

Cotton  Mechanization of cotton 

production activities  

6  3  0  
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Cotton  Cotton business and marketing  8  0  0  

Cotton  Agricultural Policy options  7  0  0  

Overall Total   95 74 18  3  

  

Table 3: Inventory of Cotton TIMPs by Category and Status  

  

TIMPs 

SubTheme  

TIMPs Title  TIMPs Category  Status  

2.1 GAP and  

Food Safety 

Management 

System 

2.1.1 Good Agricultural Practice 

(GAP) for cotton  

Management  

practice  

Ready for up scaling  

  2.1.2: Hazard Analysis Critical 

Control Points (HACCP) plan for  

Cotton Value Chain in Kenya  

Management  

practice  

Ready for up scaling  

2.2 Improved 

cotton  

varieties  

2.2.1 Cotton variety HART 89M  Technology  Ready for 

upscaling  

  2.2.2 Cotton variety KSA 81M  Technology  Ready for 

upscaling  

  2.2.3 Cotton variety (Amiran  

hybrid: HA701, C570)  

Technology  Requires validation  

  2.2.4 Bt Cotton variety, MAHYCO 

C567 BGII 

Technology  Requires validation 

 2.2.5 Bt Cotton variety, MAHYCO 

C569 BG II 

Technology  Requires validation 

 2.2.6 Bt Cotton variety, MAHYCO 

C570 BG II  

Technology  Requires validation 

 2.2.7 Bt Cotton variety, MAHYCO 

C 571 BG II)  

Technology  Requires validation 

2.3 Cotton seed 

system  

2.3.1 Cotton seed production  Technology  Ready for upscaling  

2.4 Agronomic 

management  

practices  

2.4.1 Site selection and land 

preparation  

Management  

practice  

Ready for upscaling  

  2.4.2 Planting  Management  

practice  

Ready for upscaling  

  2.4.3 Weeding  Management  

practice  

Ready for upscaling  

  2.4.4 Thinning  Management  

practice  

Ready for upscaling  

  2.4.5 Pest and disease 

management  

Management  

practice  

Ready for upscaling  

  2.4.6 Harvesting  Management  

practice  

Ready for upscaling  
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  2.4.7 Fertilizer application  Management  

practice  

Ready for upscaling  

  2.4.8 Use of growth enhancers 

to improve soil fertility for 

increased cotton yields   

Management  

practice  

Requires validation 

  2.4.9 Spacing and plant 

population   

Management  

practice  

Ready for upscaling  

  2.4.10 Cotton intercropping 

systems  

Management  

practice  

Ready for upscaling  

   2.4.11 Ratooning cotton  Technology  Ready for upscaling  

  2.4.12 Seed dressing  Technology  Ready for upscaling  

  2.4.13 Delinted seed  Technology  Ready for upscaling  

2.5 Soil  

fertility  

management  

 2.5.1  Integrated  

Management (IMM)  

Manure  

Management  

practice 

Requires validation  

   2.5.2  Integrated  Soil  

Management (ISFM)  

Fertility  

Management  

practice  

Requires validation  

  2.5.3 Rapid soil testing  Technology Requires validation  

2.6 Soil and 

water 

management  

2.6.1 Contour bands  Technology  Ready for upscaling  

  2.6.2 Zai pits  Technology  Ready for upscaling  

  2.6.3 Bench terrace  Technology  Ready for up- 

scaling 

  2.6.4.Fanya juu terraces  Technology  Ready for upscaling  

  2.6.5 Stone lines  Technology  Ready for upscaling  

  2.6.6 Retention ditches  Technology  Ready for upscaling  

  2.6.7 Grass strips  Technology  Ready for upscaling  

  2.6.8 Tied ridges  Technology  Ready for upscaling  

  2.6.9 Rain water harvesting system  Management  

practice  

Ready for upscaling  

  2.6.10 Conservation  

Agriculture(CA)  

Management  

practice  

Ready for upscaling  

  2.6.11 Cotton legume intercrop  Technology  Requires further 

research  

  2.6.12 Mulching  Technology  Requires further 

research  

  2.6.13 Drip irrigation systems for 

cotton farmers  

Technology  Requires further 

research  

2.7 Cotton  

Crop Health  

2.7.1 Integrated management of 

African bollworm (Helicoverpa 

armigera)  

Management  

practice  

Ready for upscaling  
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  2.7.2 Integrated management of 

cotton stainer (Dysdercus spp)  

Technology  Ready for upscaling 

  2.7.3 Integrated management of 

cotton mealybug (Phenacoccus 

solenopsis) 

Management  

practice  

Ready for upscaling 

  2.7.4 Integrated management of 

cotton jassids (Amrasca biuttula) 

Management  

practice  

Ready for upscaling  

 2.7.5 Integrated management of 

cotton thrips (Frankliniella 

occidentalis.)  

Management  

practice  

Ready for upscaling  

  2.7.6 Integrated management of 

red spider mites (Tetranychus 

urticae)  

 

Management  

practice  

Ready for upscaling  

  2.7.7 Integrated management of 

Cotton aphids (Aphis gossypii)  

Management  

practice  

Ready for upscaling  

  2.7.7 Integrated management of 

cotton thrips (Frankliniella 

occidentalis.)  

 

Management  

practice  

Ready for upscaling  

  2.7.8 Integrated management of 

whiteflies (Bemisia tabaci) 

Management  

practice  

Ready for upscaling  

  2.7.9 Integrated management of 

spiny bollworm (Earias biplaga) 

Management  

practice  

Ready for upscaling  

  2.7.10  Integrated management of 

root knot nematodes (Meloidogyne 

spp.) 

Management  

practice  

Ready for upscaling 

  2.7.11 Integrated management of 

dampimg off (Rhizoctonia spp) 

Management  

practice  

Requires validation 

  2.7.12 Integrated management of 

Fusarium wilt (Fusarium 

oxysporum) 

Management  

practice  

Requires validation  

2.8 Weed 

management  

2.8.1 Integrated weed management  Management  

practice  

Ready for upscaling  

  2.8.2 Cotton legume intercrop  Management  

practice  

Ready for upscaling  

  2.8.3 Mulching  Management  

practice  

Requires validation  

  2.8.4 Chemical control  Management  

practice  

Requires validation  

  2.8.5 Mechanical weeding  Management  

practice  

Requires validation 

2.9 Post  2.9.1 Manual harvesting   

  

Management  

practice  

Ready for upscaling  
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harvest 

management  

  2.9.2 Mechanized harvesting  Management  

practice 

Requires validation  

  2.9.3 Drying seed cotton Management  

practice 

Ready for upscaling  

  2.9.4 Seed cotton grading boxes Technology Ready for upscaling  

  2.9.5 Storage of seed cotton Management  

practice 

Ready for upscaling  

2.10 Cotton 

Value  

Addition  

2.10.1 Lint testing  Management  

practice  

Ready for upscaling  

  2.10.2 Seed processing  

  

Technology  

  

Ready for upscaling  

  2.10.3 Ginning  Management  

practice  

Ready for upscaling  

  2.10.4 Handloom weaving  Innovation   Ready for upscaling  

  2.10.5 Linters  Technology  

  

Ready for upscaling  

  2.10.6 Cottonseed cake  Technology  Ready for upscaling  

  2.10.7 Cotton seed oil  Technology  Ready for upscaling  

  2.10.8 Hulls  Technology  Ready for upscaling  

  2.10.9 Seed delinting  Technology  Ready for upscaling  

  2.10.10 Weaving  Innovation  Ready for upscaling  

2.11  

Mechanization 

of Cotton 

production  

activities 

2.11.1 Power tiller  

  

Technology  Requires validation 

  2.11.2 Wheeled tractor 50 hp  Technology  Ready for upscaling  

  2.11.3 Mouldboard plough  Technology  Ready for upscaling  

  2.11.4 Harrowing  Technology  Ready for upscaling  

  2.11.5 Ridging Technology  Ready for upscaling  

  2.11.6 Planter  Technology  Ready for upscaling  

  2.11.7 Motorised sprayer  Technology  Ready for upscaling  

  2.11.8 Weeder  Technology  Requires validation 

  2.11.9 Cotton harvester  Technology  Requires validation 

2.12 Business 

and Marketing  

2.12.1 Emerging and inclusive 

farmer-market linking models  

Management  

Practices 
Ready for upscaling  

  2.12.2 Planning a farm business: 

SWOT Analysis of production and  

market opportunities, farm 

budgeting, business plan  

Management  

Practices 
Ready for upscaling  
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  2.12.3 Implementing a farm 

business: record keeping, 

breakeven, gross margin  

Management  

Practices 
Ready for upscaling  

  2.12.4 Production and marketing 

entrepreneurship  

Management  

Practices 

Ready for upscaling  

   2.12.5  Marketing  as  group  

(producer organization)  

Management  

Practices 

Ready for upscaling  

  2.12.6 Participatory market 

research  

Management  

Practices 

Ready for upscaling  

  
2.12.7 Contract farming  

Management  

Practices 

Ready for upscaling  

  2.12.8  Internet/online/mobile 

marketing  

Management  

Practices 

Ready for upscaling  

2.13  

Agricultural  

Policy options  

2.13.1 Policy options in national 
agricultural strategies  

  

Management  

Practices 
Ready for upscaling  

  2.13.2 Options in Kenya National  

Seed Policy 2010  

Management  

Practices 

Ready for upscaling  

  2.13.3 Options in mineral fertilizer 

policy  

Management  

Practices 

Ready for upscaling  

  2.13.4 Options in climate smart 

agricultural policies  

Management  

Practices 

Ready for upscaling  

  2.13.5 Options in County 

Integrated  

Development Plan (CIDP)  

Management  

Practices 

Ready for upscaling  

  2.13.6 Policy cycle for formulation 

and implementation of agricultural 

policies  

Management  

Practices 
Ready for upscaling  

  2.13.7 Stakeholders’ participation 

in agricultural policy reform, 

update, and validation  

Management  

Practices 
Ready for upscaling  

  Total TIMPS  95    

 

1.4  Suitability of cotton production in Kenya  

 

Successful cotton growing depends on suitable agro-ecological conditions that include 

temperature, rainfall and soil factors. In Kenya, there are number of regions where cotton 

can be grown as depicted in Figure 1. 
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Figure 1: Land Suitabilityfor rainfed cotton growing in Kenys 

 

2.0  Detailed Cotton Value Chain TIMPs  

 

2.1  Good Agricultural Practice (Gap) And Food Safety Management System 

 

2.1.1 TIMPs name  Good Agricultural Practice (GAP) for Cotton  

Category (i.e. technology, 

innovation or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  
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Problem addressed  Lack of standardized production systems, leading to declined 

productivity, Use of unsafe inputs, poor application methods, 
unsustainable farming practices and environmental degradation. 

What is it? (TIMP description)  Good agricultural practices are a systematic processes of 

implementing a standardized production system. These standards 

are global designed for assuring consumers on how crops are 

produced in the farm, pre-farm gate or on-farm standards. It is not 

about a specific crop production but the whole process through 

which production occurs.  

Justification  Farmer practices may not give good marketable yield even with 

improved varieties, and may not assure quality of products or 

meet consumer preferences. Based on that, therefore, there is need 

for the GAPs to continuously improve farming systems towards 

protecting consumer health and realize good harvest and product 

safety. Futhermore farmer practices are likely to enhance 
environmental degradation if left unchecked. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Input suppliers, Farmers, Extension providers, Processors, 

Transporters, Market outlet operators 

 

Approaches to be used in 

dissemination  

Farmers Field and Business Schools (FFBS), On-farm 

experimentation and dissemination, field days, shows, Farmer to 

farmer communication, Larger plot demonstrations, Pamplets, 

Brochures, Production manuals, Shows and 

tradefaresConferences and workshops 

Critical/essential factors for 

successful promotion 

 Funds for promotion 

 Availability of GAPs for cottonStakeholder and farmer 

capacity including their socio-economic status 

 Stakeholders’ forums in cotton sub-sector  

 Efficient extension services 

Partners/stakeholders for scaling up 

and their roles  

 Farmers, and producer organizations, are the main users of 

GAPs 

 NGO’s, MoA, Private extension providers, Dissemination 

of GAPs 

 CoG and National government, provide policy and 

empoloyers of extension staff, provision of funds 

 KALRO, Universities and international research bodies, 

development, validation and promotion of GAPs 

 KEPHIS and AFA, regulate GAPs to assure quality and 

compliance  

C: Current situation and future scaling up  

Counties where already promoted, 

if any  

None  
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Counties where TIMP will be up 

scaled  

Lamu, Makueni, Kitui, Homabay, Kisumu 

Challenges in development and 

dissemination  

 Lack/inadequate information on GAPs  

 Lack of legislative mechanisms to support the GAPs 

development in Kenya  

 Low funding for extension 

 Few extension service providers 

 Negative perception on GAPs  

 Access to farmers because of poor and impassable roads 

 Capacity of farmers and socio economic status and 

education level 

Suggestions for addressing the 

challenges  

 Improve road network in the rural areas 

 Strengthen information delivery on GAPs Increase 

funding 

 Improve extension and supervisory services  

 Affirmative action to reach special group farmers 

 Enhance farmer capacity thru training 

 Provision of credit 

 Use of mobile apps and mass media like FM radios 

Lessons learned in up scaling, if 

any  

 Limited awareness by the stakeholders on GAPs and level 

of education and socio economic status are vital in GAPs 

adaption. 

 It is easier to work with a group of farmers than individuals 

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

 Social conditions – Level of education and understanding 

by farmers  

 Environmental conditions – Degradation of natural 

resources  

 Policy conditions – Lack of supporting policy 

interventions/options  

 Market conditions – The costs of inputs to the GAPs  

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

Basic costs  To be determined  

Estimated returns  To be determined  

Gender issues and concerns in 

development, dissemination 

adoption and scaling up,  

 Women and youth have less access to factors of production 

like land and credit 

 In most households, it is the men who make decision on what 

to do and how it is done  

 Women may not have time and mobility to attend trainings 

and other extension activities far from home or held at times 
when they are performing other domestic roles  

 Women have limited access to markets as they sometimes 

cannot travel to far markets due to their domestic roles 
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 Women might not be aware of GAPs due to their low level of 

education and the social economic status  

 There is need for all the stakeholders to be sensitized in 

GAPs to achive good profits from their cotton products 

 

Gender related opportunities    Agro-enterprise development by youth, females and males 

based on GAPs  

 Increased income due to improved income as a result of using 

GAPs by the youth, females and males 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have less access to GAPs as they are not given 

chances to participate in agricultural trainings and workshops  

 VMGs have less access to farmer organization  

 VMGs have less access to farm implements  

 VMGs have limited access to credit. 

 VMGs have limited access to training on GAPs and extension 

services 

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination of GAPs  

 There is low adoption by VMGs due lack of awareness 

 

VMG related opportunities   Agro-enterprise development by VMGs based on GAPs  

 Increased income due to improved yield because of using 

GAPs, market access for the VMGs  

 Increased employment for VMGs and improved food security  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

A farmer from Kimira cotton society improved his yield in his 

one acre farm from 256 to 1200 kg/ha after planting a pure stand 

crop in lines, using the right plant population and weeding twice. 

Before then farmers would intercrop cotton with cereals. Some 

farmers near his farm copied his practice. The farmer has decided 

to grow pure cotton stand using good agricultural practices.  

Application guidelines for users   CODA (2012) Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021) Cotton Handbook. Third edition 

 

F: Status of TIMP readiness (1. 

Ready for upselling; 2. Requires 

validation; 3. Requires further 

research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

mailto:kalromwea@kalro.org
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Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO  

 

C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo 

(Kibos), Antony Nyaga (Thika), JM Ndubi (Hqts), T.Ndung’u 

(Njoro), L.Wasilwa, (Hqts), V. Kirigua, (Hqts) and AFA-FCD; 

A.K Mungai (River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments, KEBS, 

PCPB, AAK , Ginners, ICAC 

 

 

 

2.1.2 TIMP Name  Hazard Analysis Critical Control Points (HACCP) Plan for Cotton 

Value Chain in Kenya 

Category (i.e. technology, 

innovation or management 

practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem addressed  The presence of chemical, physical and biological hazards and the 

natural toxin (gossypol) in cotton value chain products for food 

and livestock feed in Kenya have a direct effect on consumer’s 

health. These hazards have direct economic consequences 

affecting families, communities and industries subsisting on the 

cotton value chain in Kenya. This ultimately leads to reduced 

productivity of the active population in the country. These hazards 

cause neurological disorders, cancer and birth defects to the 

consumers consuming animal products from use cotton cake as 

animal feed and cotton oil for cooking  

What is it? (TIMP description)  Food safety management system (FSMS) through Hazard Analysis 

and Critical Control Point (HACCP) is a system of food and feed 

safety monitoring and control, based on the systematic 

identification and assessment of various hazards. It is a preventive, 

rather than a reactive, tool that places the protection of the cotton 

value chain from biological, chemical and physical hazards into 

the hands of food management systems. This HACCP system is 

designed to minimize the risk of food safety hazards by identifying 

the hazards, establishing controls and monitoring these controls. 

When the HACCP concept is applied to the management of likely 

adverse health effects resulting from exposure to hazards in the 

cotton value chain, a wholesome and safe cotton crop supply can 

be maintained improving on trade and health within and without 

Kenya borders.  

mailto:kalrokibos@kalro.org
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Justification  The only important tool kit to assure food safety in the cotton value 

chain is the Hazard Analysis and Critical Control Points (HACCP) 

system. This critical tool kit is already incorporated into the Codex 

Alimentations of the world as well as into the national public 

health food safety legislations of Kenya. The HACCP approach 

can be applied to all stages of the cotton value chain process, 

ranging from production to processing, transportation, retail in 

commercial establishments and/or direct utilization by the 

consumer. Through its application, food safety charts in the cotton 

value chain will easily be identified through critical control points. 

This will set limitation values for monitoring so that action can be 

taken if the set point values of hazards are out of the defined range 

required.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Input suppliers, farmers, traders, Ginners, Millers, animal feed 

manufactures and consumers. 

 

Approaches to be used in 

dissemination  

Brochures, Pamplets, Fields and on farm demonstrations, Farmer 

to farmer, Mass media, Shows and exhibitions, Social media 

Critical/essential factors for 

successful promotion 

 For successful promotion of food safety management 

system through HACCP in the cotton value chain;  

 An expert team composed of HACCP specialist, food 

scientist, microbiologist, representative of the cotton 

growers, public health officer, and a quality control and 

safety specialist from the Kenya Bureau of Standards 

should be be formulated.  

 Distribution of the printed HACCP plan to cotton value 

chain actors for implementation in order to reduce hazards.  

Partners/stakeholders for scaling 

up and their respective roles. 

 Producers and exporters associations. Processors and local 

traders  

 County extension staff , Training 

 Universities (Public and Private), KALRO- develop the 

standards  

 KEBS- with the required analytical testing  

 MoA, NGOs- extension programs to producers and other 

actors on the chain  

C: Current situation and future scaling up  

Counties where already promoted. 

 if any  

Not promoted in any county of Kenya  

Counties where TIMPs will be up 

scaled  

All counties growing cotton in Kenya  

Challenges in development and 

dissemination 

Inadequate funds to reach value chain actors  
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Suggestions for addressing the 

challenges  

Funding of dissemination platforms  

Lessons learned in up scaling, if any  None 

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

The policies and laws in public health in place in Kenya are 

supportive to the use of HACCP Plan in cotton value chain.  

D: Economic, gender, vulnerable 

and marginalized groups (VMGs) 

considerations  

  

Basic costs  To be determined  

Estimated returns  To be determined  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Women and youth might not be aware of the the existing 

hazards, their preventive measures and control 

 Women and youth might to be aware of the impact 

identified hazards could have to their health  

 In harvesting and processing cotton to meet the acceptable 

national standards, women and youth play critical 

roles.Therefore, there is need to build the capacity of 

women and youth in the identifications of food safety 

hazards/risks and the control measures along cotton value 

chain  

 Women and youth lack finances 

 

Gender related opportunities  Opportunities exist for women and youth in the marketing 

and use of cotton and it’s by products as an 

entrepreneurship.  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have limited access to production resources such 

as land, knowledge, information, extension training, 

credit and quality seed. 

 VMGs have limited participation in decision making at 

community and County level 

 Require strategies that target the VMG during scaling up 

of the cotton value chain.  

 

VMG related opportunities   Identification of critical limits to be defined  

 Control measures to be identified  

 Criteria for compliance already clearly defined for 

adoption  

E: Case studies/profiles of success stories  

Success stories  N/A  

Application guidelines for users   CODA (2012) Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021) Cotton Handbook. Third edition 

F: Status of TIMP Readiness (1. 

Ready for up scaling; 2. Requires 

Ready for up scaling  
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validation; 3. Requires further 

research)  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts), T., Ndung’u (Njoro), 

L.Wasilwa, (Hqts), V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations KALRO, AFA-FCD, MoALF&I, County Governments, KEBS, 

PCPB, AAK , Ginners, ICAC 

Research gaps:  

Validate available cotton GAP practices in the farmers’ Fields using FFBs approach  

 

 

2.2 Improved Varieties  

 2.2.1 TIMP Name  Cotton variety, HART 89M  

  

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low yields in semi- arid areas, occasioned by high temperatures and 

erratic rainfall  

What is it? (TIMP 

description)  

It is a self-pollinated variety, drought, heat tolerant and long maturing, 

having ability to regrow after dry spell. It is recommended for altitude 

range of 0 to 1400 m.a.s.l. It does well in temperature of 21oc to 35oc, 

with optimum temperatures of 30oc, and grows in all soils types as long 

as the soils are deep. It was originally targeted for mid altitude, coastal 

and semi-arid lowlands east of rift. The variety yields 2500 kg/ha on rain-

fed conditions and requires 800 mm of rain. This variety has ratooning 

ability. 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Kambo, 

CM: 

KALRO 

 

 

Justification Cotton is grown in the hot semi- arid areas which often experience erratic 

rainfall resulting in low yields and even crop failure. The variety is a 

drought, heat tolerant and long maturing having ability to regrow after 

dry spell. Adoption of the variety would give improved yields. Farmers 

who lack irrigation can grow this variety and achieve acceptable profit. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Traders, Processors, Consumers, Seed dealers, Researchers, 

Extension service  

 

Approaches to be used in 

dissemination  

On farm and on station demonstrations, Training workshops, Seminars, 

Meetings, Field days, Agricultural shows, MoA/Extension officers, 

Farmer research networks, Collaborative Partner engagements (ICAC, 

NGOs), Farmer to farmer, Mass media, Promotional materials 

(posters/brochures/leaflets, manuals), Mobile application, Agricltural 

Innovation platforms (AIPs) 

 

Critical/essential factors for 

successful promotion  

• Seed availability and accessibility  

• Good seed system to ensure quality seed of the variety  

• Well organized farmer groups and networks  

• County and central government support  

• Funding to adapt to new areas  

• Ability of market to absorb the variety at attractive prices  

Partners/stakeholders for 

scaling up and their roles  

• KALRO- To provide seeds and production information 

• ICAC- To provide information and assist in international 

networking  

•  Farmers/farmer groups- To produce the variety 

• Central and County Governments- Agricultural Extension 

(Formal and informal) for policy, awareness and dissemination 

• NGOs dealing with cotton- Organizing and mobilization of 

stakeholders 

• KALRO Seed Unit (KSU) and other private Seedcompanies- 

Provision of quality seed for multiplication  

• Contract farmers- To produce seed 

• Financial institutions e.g. Banks and other credit  
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C: Current situation and future scaling up  

Counties where already 

promoted if any  

Lower eastern and the coast (Makueni, Kitui, Machakos, Tharaka-Nithi, 

Embu, Meru, Lamu, Laikipia, Wajir)  

 

Counties where TIMP will 

be up scaled  

West of rift cotton belt ( Busia, Bungoma, Siaya, Homa Bay, Kisumu, 

Marakwet and Baringo)  

Challenges in dissemination  • Farmers wanting assurance of whether someone will buy their 

produce 

• Dwindling land size 

• Poor roads 

• Farmers preferring other crops 

• Farmer capacity 

Suggestions for addressing 

the challenges  

• Sensitize producers through training 

• Involve other stakeholders for example buyers in the 

dissemination in order to assure the produce will be bought 

• Encourage farmers to lobby the county government to upgrade 

rural access rds 

• Organize field demonstrations and field days 

Lessons learned in up 

scaling if any  

• Farmers are willing to grow the variety if they availed with seed 

and are assured of the market  

Social, environmental, 

policy and market 

conditions necessary for  

development and up scaling  

• Harmonious gender consideration in research, consumption and 

marketing. It is cultivated mainly by women hence the need to 

build their capacity.  

• It is an already “a climate change ready crop” due to its moisture 

and temperature stress resilience. But should be adapted to the 

right cultivation areas.  

• Enabling policy environment and policy review from time to 

time  

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

Basic costs  Cost of seed and labour during planting = KES 4,000  

Estimated returns  Yield: 2,000 kg/ha x KES 52 per kg = KES 104,000 per ha 

Gender issues and concerns 

in development 

,dissemination, adoption 

and scaling up  

 Women and youth have limited access to productive resources 

such as land, credit, and quality seeds than men 

 Women and youth have limited access to education, training 

and extension services than men 

 Women have limited access to markets than men 

 Women have less access to agricultural information, 

technology and knowledge 

 Men dominate most decisions at the household and 

community levels  
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Gender related 

opportunities  

  Employment opportunities exist for youths and women in the 

various nodes of the value chain such as production and 

processing of the variety as such input provision, cottage 

industry 

 Spray service provision by youth males  

 Youth male can also transport the produce to buying centres 

 

VMG issues and concerns 

in development, 

dissemination, adoption and 

scaling up  

 VMGs have limited access to productive resources such as 

land, credit, to produce the variety  

 VMGs have limited access to training and extension services  

 VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 

sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination activities  

 VMGs have limited access to seed and information on new 

varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

 

VMG related opportunities   Opportunities exist for VMGs exists in cottage cotton 

processing industries  

 There is potential of improved production leading to stable 

incomes for VMGs 

 

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Farmers in Lamu are growing the variety and after seeing its 

potential went ahead to ask to be availed qualtity seed. Their 

requested neccesited DG KALRO through KCSAP to fast truck 

seed production 

Application guidelines for 

users  

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers 

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton 

 

F: Status of TIMP 

readiness (1ready for 

upscaling;, 2-requires 

validation; 3-requires 

further research)  

Ready for up-scaling  

G. Contacts   

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

mailto:kalromwea@kalro.org
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Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

Kenya Agricultural and Livestock Researcg Organization (KALRO) 

 

C.M. Kambo (KALRO Mwea)  J.M.K. Macharia (KALRO Mwea), 

Teresia Okiyo (KALRO Kibos), JM Ndubi (KALRO Hqts), T. Ndung’u 

(KALRO Njoro), L.Wasilwa, (KALRO Hqts), V. Kirigua, (KALRO 

Hqts) and AFA-FCD; A.K Mungai (River side drive-Nairobi) 

Partner organizations  Agriculture and Food Authority- Fibre Crops Directorate (AFA-FCD), 

Ministry of Agriculture, Livestock, Fisheries and Co-operatives 

(MoALF&C), County Governments, Kenya Bureau Of Standards 

(KEBS), Pest Control Products Board (PCPB), Agrochemicals 

Association of Kenya (AAK) and International Cotton Advisory 

Committee (ICAC),  

 

 

 

2.2.2 TIMP Name  Cotton variety, KSA 81M 

Category (i.e. technology, 

innovation or management 

practice) 

Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low yields in semi- arid areas, occasioned by high temperatures and 

erratic rainfall 

What is it? (TIMP 

description)  

It is self-pollinated variety, medium maturing and moderate yields 

(2000 kg/ha rain-fed and 5000 kg/ha under irrigation). The variety has 

38% gin outturn. (GoT). It was released in Kenya in 1998 for cotton 

growing areas of Nyanza, western and Rift valley cotton growing 

areas. The variety is also registered by Crop Science Society of 

America (CSSA). It requires 400 mm of rains during the growth period 

and dry spell for harvesting. It takes 4 to 4.5 months to mature and is 

resistant to jassids. KSA81M has acceptable fibre qualities and can 

withstand waterlogging typical in black cotton soils. It does well in all 

soil types from free draining sandy soils to heavy clays in the Lake 

Victoria region. Optimum temperature for maximum growth is 30oc 

and thrives in temperature ranges between 21 and 35oc. The variety 

like all other non Bt. lack resistance against bollworm complex. 

 

mailto:kalrokibos@kalro.org
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Crop at vegetable phase and Mature boll of KSA81M cotton variety, 

Source: T. Okiyo, KALRO  

 

Justification  KSA81M can grow in arid areas with very low rainfall and can also 

withstand water logged conditions typical in black cotton soils around 

the Lake shore. It a conventional variety that offers farmers with less 

resources in marginal areas opportunity to produce cotton because it is 

not a heavy feeder.  

B: Assessment of dissemination and scaling up/out approach 

 

 

Users of TIMP Farmers, Traders, Ginners, Processors (millers, hand weavers, feed and 

food manufactureres), Seed dealers, Extension service and Researchers 

Approaches to be used in 

dissemination 

On farm and on station demonstrations, Training workshops, 

Seminars, Meetings, Field days. Agricultural shows, MoA/Extension 

officers, Partners ( NGOs), Agricultural Innavation Platforms (AIPs), 

Mass media, Social media, Promotional materials 

(posters/brochures/leaflets, manuals 

Critical/essential factors for 

successful promotion  

• Seed availability and accessibility 

• Good seed system to ensure quality  

• Well organized farmer groups  

• Good Marketing Models and path ways 

• County and central government support 

• Value  addition echnologies to increase product 

diversification 

• Funding to reach out new areas for promotion 

Partners/stakeholders for 

scaling up and their roles  

• KALRO- To provide seeds and production information 

• KALRO and Universities – To coordinate and regulate cotton 

research 

• AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

• MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

• County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

• KEBS - Provide standardization, metrology and conformity 

assessment services.  

• PCPB – Regulation and registration of pest control Products  

• AAK - Train farmers on safe use of pesticides 

• Agrochemical firms – Supply of pest control products 

• Ginners – Ginning of seed cotton 
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• ICAC- Cotton development advisory services 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

West of rift cotton belt Kenya (Busia, Siaya, Bungoma, Homa Bay, 

Migori, Baringo, Marakwet, and Kisumu).  

Counties where TIMP will be 

up scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir, 

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana 

Delta  

Challenges in dissemination  • Inadequate extension staff at the counties 

• Limited funding for extension services at the counties 

• Poor roads in the rural areas 

• Limited information on the variety among farmers 

Suggestions for addressing 

the challenges  

• Sensitize producers through training 

• Involve other stakeholders for in the dissemination (producers 

and marketers) 

•  Encourage farmers to lobby the county government to 

upgrade rural access raods 

• Organize field demonstrations and field dayss  

Lessons learned in up scaling  • Farmers are willing to grow the variety if they have assurance 

that they will sell their produce  

• Dwindling land sizes and labour demands are making farmers 

prioritize food crops especially maize and sorghum over cotton. 

They always undersow cotton on the two cereals which greatly 

reduces yields.  

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• It is an already “a climate change ready crop” due to its moisture 

and temperature stress resilience. But should be adapted to the 

right cultivation areas.  

• Policy makers should assure on minmum prices and truck 

compliance by buyers 

• farmer should be encouraged to sell as groups to benefit from 

collective bargaining 

• But policy review from time to time is important to allow 

farmers and national players compete favourably in the global 

arena  

 

 

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

Basic costs Cost of seed and labour during planting = KES 4,000/= 

Estimated returns Yield: 2,000 kg/ha x KES 52 per kg = KES 104,000 per ha 

Gender issues and concerns in 

development dissemination, 

adoption and scaling up  

• Women perform most of the crop production activities yet the 

cash genderated is controlled by men who dominate decisions 

in the household  

• Women and youth have limited access to productive resources 

such as land, and quality seeds than men  
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• Women have limited access to education, training and extension 

services than men  

• Women have limited access to markets information than men  

• Women have less access to agricultural information, technology 

and knowledge than men 

Gender related opportunities  • Women and youth can earn money by becoming producers 

• Women and youth can enter into enterprising value addition  

• Friendly trading conditions to allow women and youth to 

participate in marketing  

• Youth males can be spray service providers in the variety 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• VMGs have less access to markets than men  

• VMGs have less access to farmer organization than men 

• VMGs have less access to farm implements r than men 

• VMGs have limited access credit to purchase the required 

chemicals  

• 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  • Opportunities exist for unemployed youth in production and 

marketing through ICT 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

After training farmers of Kisumu East cotton society through ASDSP 

and project farmers of Cotton victoria on variety selection through the 

project’s knowledge transfer units these farmers are now asking to be 

given the variety that is meant for their region 

Application guidelines for 

users  

Reference:  

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

F: Status of TIMP readiness 

(1-ready for upscaling;, 

2requires validation; 3-

requires further research)  

Ready for up-scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalro.mwea@kalro.org 

Phone: 0202028217  

 

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Lead organization and 

scientists  

Kenya Agricultural and Livestock Research Organization 

(KALRO) 

 

 C.M. Kambo (KALRO Mwea)  J.M.K. Macharia (KALRO 

Mwea), Teresia Okiyo (KALRO Kibos), JM Ndubi (KALRO 

Hqts), T. Ndung’u (KALRO Njoro), L.Wasilwa, (KALRO Hqts), 

V. Kirigua, (KALRO Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations  Agriculture and Food Authority- Fibre Crops Directorate (AFA-

FCD), Kenya Bureau Of Standards (KEBS), Pest Control 

Products Board (PCPB), Agrochemicals Association of Kenya 

(AAK), International Cotton Advisory Committee (ICAC) 

 

 

 

2.2.3 TIMP Name  

  

Cotton variety, Amiran Hybrid: HA701 

 

Category (i.e. 

technology, innovation 

or management 

practice)  

Technology 

A: Description of the technology, innovation or management practice  

Problem to be 

addressed  

Low yield and poor quality fibre and problems of bollworms. 

What is it? (TIMP 

description)  

These are hybrid varieties and have good yields under irrigation or in high 

rainfall areas of the cotton belt.  

 

 
Source: T. Okiyo-KALRO 

Justification  Being hybrid HA701 has the advantage of heterosis or hybrid vigour and will 

generally yield more with intense management. It yield more under irrigation 

or when grown in cotton production areas with more rain fall’, it also 

performs better in fertile soils but have reduced performance in poor soils 

and in drier areas 

 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Traders, Ginners, Processors (millers, hand weavers), Seed 

dealers, Extension service providers, Researchers 

 

Approaches to be used 

in dissemination  

On farm and on station demonstrations, Training workshops, Seminars, 

Meetings, Field days, Agricultural shows, MoA/Extension officers, Partners 
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(NGOs), Mass media, Promotional materials (posters/brochures/leaflets, 

manuals), Agricultural innovation platforms (AIPs) 

 

Critical/essential factors 

for successful promotion  

• Involve stakeholders in the seed industry to ensure vailability and 

accessibility of quality seeds 

• Involve farmer groups in dissemination 

• Good Marketing models and path ways inmvolving stakeholders in 

the cotton industry 

• County and central government support and policy formulation. 

 

Partners/stakeholders for 

scaling up and their roles  

• KALRO, and International research organizations e.g. ICAC, 

Mahyco- To provide variety, seed and production information  

• Farmers/farmer groups- To produce 

• Cenral and County governments, e.g. Chiefs, Agricultural Extension 

(Formal and informal) for policy, awareness and dissemination 

• KSU and other private seed companies to provide quality seed for 

multiplication 

• Contracted farmers to produce seed 

• Financial institutions e.g. Banks and other credit facilitators for 

financial solutions 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Pilot demonstration plots in Busia, Siaya, Bungoma, Homa Bay, Migori, 

Baringo, Marakwet, and Kisumu. 

Counties where TIMP 

will be up-scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir,  

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana Delta  

Challenges in 

dissemination  

• Inadequate extension staff at the counties 

• Limited funding for extension services at the counties 

• Poor roads in the rural areas curtail extension services 

• Limited information on the variety among farmers 

• Farmers not sure of market and producer prices hence impeding 

uptake 

 

Suggestions for 

addressing the 

challenges  

• Sensitize producers through training 

• Involve other stakeholders in the dissemination (producers and 

marketers) 

• Encourage farmers to lobby the county government to upgrade rural 

access raods 

• Organize field demonstrations and field days  

Lessons learned in up 

scaling  

• Farmers need persistent hands on training in proper agronomic 

practices, marketing and value addition  

• Public Partnership promotion and marketing models have workedfor 

the promotion of cotton  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• It is an already “a climate change ready crop” due to its moisture and 

temperature stress resilience. But should be adapted to the right 

cultivation areas.  

• Socio economic status and gender of farmers have a bearing on up-

take 
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• Policy review from time to time is important to allow farmers and 

national players compete favourably in the global arena  

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

Basic costs  Cost of seed and labour during planting = KES 4000/=  

Estimated returns  Yield: 2500 kg/ha x KES 52 per kg = KES 130,000 per ha 

Gender issues and 

concerns in 

development 

dissemination, adoption 

and scaling up  

• Women have limited finances to purchase new varieties of cotton  

• Marketing: Production is done by youth and women but money 

generally controlled by men in male headed households  

• Labour intensity in almost all activities affects women. There is need 

for mechanization.  

• Youth are mainly sidelined in cotton value chain  

• There is need of developing appropriate training materials and 

strategies for dissemination 

• Women and youths have less access to planting implements such as 

Pangas and Jembes than men 

• Women and youth have limited access to productive resources such 

as land, credit, and quality seeds than men 

• Women have less access to paid labour than men 

• Women and youth have limited access to education, training and 

extension services than men 

• Women have less access to agricultural information, technology and 

knowledge 

• Men dominate most decisions at the household and community levels 

 

Gender related 

opportunities  

• Has potential to improve food security and nutrition for women 

and youth 

• Potential of improving productivity, employment and income for 

women and youth 

 

VMG issues and 

concerns in 

development, 

dissemination, adoption 

and scaling up  

• VMGs have limited access to education, training and extension 

services than men 

• VMGs have less access to agricultural information, technology 

and knowledge  

 

VMG related 

opportunities  

• Has potential to improve food security and nutrition for VMGs 

• Potential of improving productivity, employment and income for 

VMGs  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

None 

Application guidelines 

for users  

Reference: 

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and Extension 

officers. Third edition 

 Munro, JM. (1987). Cotton. 
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F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2requires 

validation; 3-requires 

further research)  

Ready for up-scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

Kenya Agricultural Research and Livestock Research Organization 

(KALRO) 

 

C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM 

Ndubi (Hqts), T., Ndung’u (Njoro), L.Wasilwa (Hqts), V. Kirigua, (Hqts) 

  

Partner organizations  Agriculture and Food Authority- Fibre Crops Directorate (AFA-FCD), 

Ministry of Agriculture, Livestock, Fisheries and Co-operatives 

(MoALF&C), Kenya Bureau Of Standards (KEBS), Pest Control Products 

Board (PCPB), Agrochemicals Association of Kenya (AAK), International 

Cotton Advisory Committee (ICAC 

 

 

 

 

4 TIMP Name  
 

Bt Cotton variety, (MAHYCO C 567 BG II) 

Category (i.e. technology, 

innovation or 

management practice)  

Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Yield reduction caused by the bollworms and other chewing insect pests, 

excessive use of synthetic pesticides with harmful effect to the 

environment.  

What is it? (TIMP 

description)  

The cotton varieties with Bt. gene have tolerance to boll worms thus 

reducing pest damage without many spray rounds.  

Justification  Genetic tolerance to boll worms and other lepidopteran insects. Farmers 

don’t have to invest on chemical control which also kills non target 

beneficial insects.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Traders, Ginners, Processors (millers, hand weavers), Seed 

dealers, Extension Service Providers and Researchers  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org


34  

  

Approaches used in 

dissemination  

On farm and on station demonstrations, Training workshops, Seminars, 

Meetings, Field days, Agricultural shows, MoA/Extension officers 

Partners (NGOs), Agricultural Innovation Platforms (AIPs), Mass media 

and Promotional materials (posters/brochures/leaflets, manuals) 

 

Critical/essential factors 

for successful promotion  

• Seed availability and accessibility and costs 

• Good seed system to ensure qualityw 

• Well organized farmer groups 

• Good Marketing Models and path ways 

• County and central government support  

• Funding to reach out new areas for promotion 

 

Partners/stakeholders for 

scaling up and their roles  

• KALRO, and International research organizations e.g., Mahyco 

to provide variety, seed 

• ICAC provide production information 

• Farmers/farmer groups to produce crop and seed 

• County governments, central governments, providing 

• Agricultural Extension (Formal and informal) for policy, 

awareness and dissemination 

• KSU and other private seed companies to provide quality seed 

for multiplication  

• Financial institutions e.g. Banks and other credit facilitators for 

financial solutions 

 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

West of rift cotton belt Kenya (Busia, Siaya, Bungoma, Homa Bay, 

Migori, Baringo, Marakwet, Kisumu. but not widely adopted due to 

marketing and seed availability. 

Counties where TIMP will 

be up scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir,  

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana 

Delta  

Challenges in 

dissemination  

• Poor roads 

• Limited number of extension officers 

• Low funding for extension services at both National and 

county levels 

  

Suggestions for addressing 

the challenges  

• Improve rural access road network 

• Sensitize and train farmers 

• Increase funding for extension 

• Involve Private Public Partnership promotion and marketing 

models have worked in promotion of cotton 

 

Lessons learned in up 

scaling  

• Farmers need to be assured of market to engage in production 

 

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Creation of awareness on revitalization through the big four 

presidential initiatives.  

• Conduct research including all gender groups along the value 

chain from input supply to marketing and consumption.  
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• Most of the field operations are done mainly by women hence 

the need to capacity build them 

• It is an already “a climate change ready crop” due to its 

moisture and temperature stress resilience. But should be 

adapted to the right cultivation areas.  

• Cotton prices though low locally are steady due to international 

demand.  

• But policy review from time to time is important to allow 

farmers and national players compete favourably in the global 

arena  

  

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

Basic costs  Cost of seed and labour during planting = KES 4000  

Estimated returns  Yield: 2500 kg/ha x KES 52 per kg = KES 130,000 per ha 

Gender issues and 

concerns in development 

dissemination, adoption 

and scaling up  

• Women and youths have less access to planting implements such 

as Pangas and Jembes than men 

• Women and youth have limited access to productive resources such 

as land, credit, and quality seeds than men 

• Women have less access to paid labour than men 

• Women and youth have limited access to education, training and 

extension services than men 

• Labour intensity in almost all activities affects women. 

• Youth are mainly sidelined in cotton value chain  

Women might not be aware of the new variety  

Gender related 

opportunities  

• Women and youth friendly production techniques such as 

mechanization to increase interest  

• Apply enterprising value addition methods for the youth for 

example offer transportation services 

• Bt Cotton variety, (MAHYCO C 567 BG II) is tolerance to boll 

worms and other lepidopteran insects hence there is potential for 

stable supply for the markets  

 

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• VMGs may have limited access to finances to buy the required 

inputs such as seeds 

• Due to their social status VMGs are often excluded from decision 

making in development and dissemination activities 

• VMGs have limited access to education, training and extension 

services than men  

• Due to prejudices associated with their social status, VMGs are 

excluded from access to and benefits from improved 

technologies. 

 

VMG related opportunities  • Friendly trading conditions 

• Increased production leading to employment for VMGs 

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

None 
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Application guidelines for 

users  
Reference:  

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2requires 

validation; 3-requires 

further research)  

Ready for up-scaling  

G: Contacts  

Contacts  The Institute Director, KALRO-HRI Kandara; P.O. 

Box 220 Thika  

Phone: 0710335830  

Lead organization and 

scientists  

KALRO HRI Kandara  

Charles Waturu  

Partner organizations  ICAC, MAHYCO, Agricultural University Colleges, MoALF, Ginners 

and Millers  

 

Research gaps:  

• Variety evaluation trials required to compare Bt with convetioanal commercial 

varieties Economic analysis required  

• Demonstration plot to establish performance and advantages over the 

conventional non- Bt varieties  

• Breeding for resistance to major cotton pests and diseases  

 

2.2.5 TIMP Name  Bt Cotton variety, MAHYCO C 569 BG II 

Category (i.e. technology, 

innovation or management 

practice)  

Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low yield caused by the bollworm complex and other lepidopteran 

insects’ damage  

What is it? (TIMP 

description)  

The variety is resistance to bollworm complex and other Lepidopteran 

pests of cotton. They reduce use chemicals in the control of insects hence 

also reducing cost of production. Reduce the number of pesticide sprays 

from 12 to 4 sprays per season.It matures in 150 to 160 days 

 

Justification  The variety is tolerant to bollworms and other lepidopteran pests. 

Farmers don’t have to invest on chemical control which also kills non 

target beneficial insects. Chemical pesticides are hazardous to the 

environment and help reduce cost of production. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Traders, Ginners, Processors (millers, hand weavers, feed and 

food manufactureres), Seed dealers, Extension service and Researchers 
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Approaches used in 

dissemination 

On farm and on station demonstrations, Training workshops, Seminars, 

Meetings, Field days. Agricultural shows, MoA/Extension officers, 

Partners ( NGOs), Agricultural Innavation Platforms (AIPs), Mass 

media, Social media, Promotional materials (posters/brochures/leaflets, 

manuals 

Critical/essential factors for 

successful promotion  

• Seed availability and accessibility  

• Good seed system to ensure quality  

• Well organized farmer groups  

• Good Marketing Models and path ways  

• County and central government support  

• Funding to reach out new areas for promotion  

Partners/stakeholders for 

scaling up and their roles  

• KALRO and International research organizations e.g. ICAC, 

Mahyco to provide variety, seed and production information  

• Farmers/farmer groups to produce  

• County governments, central governments e.g. Chiefs, 

Agricultural Extension (Formal and informal) for policy, 

awareness and dissemination  

• KSU and other private seed companies to provide quality seed 

for multiplication  

• Contracted farmers to produce seed  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Pilot demonstration plots in the following counties (Busia, Siaya, 

Bungoma, Homa Bay, Migori, Baringo, Marakwet, and Kisumu.  

  

Counties where TIMP will be 

up scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir,  

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana 

Delta  

    

Challenges in dissemination  

 

 

 

 

 

• Not very reliable rural extension system 

• Low funding for extension 

• Farmer capacity in terms of education and socio economic 

status 

• Poor rural road network 

Suggestions for addressing 

the challenges  

• Increase funding for extension 

• Sensitize farmers through training, on farm demonstration and 

field days  

Lessons learned in up scaling  • Non  

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

 Creation of awareness on revitalization through the big four 

presidential initiative.  

 Conduct research including all gender groups along the value 

chain from input supply to marketing and consumption.  

 Most of the field operations are done mainly by women hence 

the need to capacity build them 

 It is an already “a climate change ready crop” due to its moisture 

and temperature stress resilience. But should be adapted to the 

right cultivation areas.  
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 Cotton prices though low locally are steady due to international 

demand. 

 But policy review from time to time is important to allow farmers 

and national players compete favourably in the global arena 

 

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

Basic costs  Cost of seed and labour during planting = KES 4000 

Estimated returns  Yield: 2500 kg/ha x KES 52 per kg = KES 130,000 per ha 

Gender issues and concerns 

in development 

dissemination, adoption and 

scaling up  

• Women and youth have limited access to productive resources 

such as land, credit, and quality seeds than men 

• Women and youth have limited access to education, training and 

extension services than men 

• Women might not be aware of the new variety 

• Marketing: Production is done by youth and women but money 

generally controlled by men in male headed households  

• Labour intensity in almost all activities affects women. There is 

need for mechanization.  

• Youth are mainly sidelined in cotton value chain  

• Women and youth normally sidelined in decision making  

Gender related opportunities  • Women and youth can find direct employment 

• Youth male can do transport business  

• There is potential of reduced production cost since BT cotton is 

is tolerant to bollworms and other lepidopteran pests  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• VMGs may have limited access to finances to buy the required 

inputs such as seeds 

• Due to their social status VMGs are often excluded from 

decision making in development and dissemination activities 

• VMGs have limited access to education, training and extension 

services than men 

• Due to prejudices associated with their social status, VMGs are 

excluded from access to and benefits from improved technologies 

VMG related opportunities  • VMGs can find direct employment  

• There is potential of reduced production cost since BT cotton is is 

tolerant to bollworms and other lepidopteran pests 

 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Non 

Application guidelines for 

users  

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

  

F: Status of TIMP 

readiness (1-ready for 

Ready for up-scaling  
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upscaling;, 2requires 

validation; 3-requires further 

research)  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

Kenya Agricultural and Livestock Research Organization (KALRO)  

C.M. Kambo (Mwea), J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts), T.Ndung’u (Njoro), L.Wasilwa, (Hqts), V. Kirigua, 

(Hqts)  

Partner organizations  Agriculture and Food Authority- Fibre Crops Directorate (AFA-FCD), 

Kenya Bureau Of Standards (KEBS), Pest Control Products Board 

(PCPB), Agrochemicals Association of Kenya (AAK), International 

Cotton Advisory Committee (ICAC) 

 

 

2.2.6 TIMP Name  Bt Cotton variety, MAHYCO C 570 BG II 

Category (i.e. technology, 

innovation or management 

practice)  

Technology 

 

A: Description of the technology, innovation or management practice  

Problem to be addressed Yield reduction caused by bollworm complex damage and other 

lepidoteran insects. Over reliance on synthetic pesticides which are 

hazardous to the environment 

What is it? (TIMP 

description) 

The cotton varieties with Bt. gene have tolerance to boll worm complex 

thus reducing pest damage without many spray rounds. 

Justification  Genetic tolerance to boll worms and other lepidopteran insects. Farmers 

don’t have to invest on chemical control which also kills non target 

beneficial insects. Environmental pollution is reduced by use of varietal 

resistance. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Farmers, Traders, Ginners, Processors (millers, hand weavers), Seed 

dealers, Extension service providers, Researchers 

 

 Approaches used in 

dissemination  

On farm and on station demonstrations, Training workshops, Seminars, 

Meetings, Field days, Agricultural shows, MoA/Extension officers, 

Partners (NGOs), Mass media, Promotional materials 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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(posters/brochures/leaflets, manuals), Agricultural innovation platforms 

(AIPs) 

 

Critical/essential factors for 

successful promotion  

• Seed availability and accessibility  

• Good seed system to ensure quality  

• Well organized farmer groups  

• Good Marketing Models and path ways  

• County and central government support  

• Funding to reach out new areas for promotion  

  

Partners/stakeholders for 

scaling up and their roles  

• KALRO and Mahyco- To provide seed 

• ICAC- Production information 

• Farmers/farmer groups- To produce crop and seed 

• Central and County Governments- Agricultural Extension 

(Formal and informal) for policy, awareness and dissemination 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Pilot demonstration plots in the following counties (Busia, Siaya, 

Bungoma, Homa Bay, Migori, Baringo, Marakwet, and Kisumu. 

Counties where TIMP will 

be up scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir,  

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana 

Delta  

Challenges in 

dissemination  

• Low funding for extension 

• Extension service officers very few 

• Level of education 

  

Suggestions for addressing 

the challenges  

• Increase funding for extension services 

• Train and sensitize farmers on the new varieties  

• Employ public private partnership model 

Lessons learned in up 

scaling  

N/A  

Social, environmental, 

policy and market 

conditions necessary for 

development and up scaling  

• Creation of awareness on revitalization through the big four 

presidential initiative.  

• Conduct research including all gender groups along the value chain 

from input supply to marketing and consumption.  

• Most of the field operations are done mainly by women hence the need 

to capacity build them.  

• It is an already “a climate change ready crop” due to its moisture and 

temperature stress resilience. But should be adapted to the right 

cultivation areas.  

• Cotton prices though low locally are steady due to international 

demand.  

• But policy review from time to time is important to allow farmers and 

national players compete favourably in the global arena  

  

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

Basic costs  Cost of seed and labour during planting = KES 4000/=  
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Estimated returns  Yield: 2500 kg/ha x 52/= per kg = 130,000/= per ha 

Gender issues and concerns 

in development 

dissemination, adoption 

and scaling up  

• Marketing: Production is done by youth and women but money 

generally controlled by men in male headed households  

• Labour intensity in almost all activities affects women. There is 

need for mechanization.  

• Women and youth have limited access to productive resources 

such as land, credit, and quality seeds than men 

• Women and youth have limited access to education, training and 

extension services than men 

• Women might not be aware of the new variety 

• Youth are mainly sidelined in cotton value chain  

• Women and youth normally sidelined in decision making 

Gender related 

opportunities  

• Transportation for youth males 

• Cottage industries for women and youth 

• Youth male can be involved in spray service provision  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Due to prejudices associated with their social status, VMGs are 

excluded from access to and benefits from improved technologies 

• VMGs may have limited access to finances to buy the required inputs 

such as seeds 

• Due to their social status VMGs are often excluded from decision 

making in development and dissemination activitivities 

• VMGs have limited access to education, training and extension 

services than men 

 

VMG related opportunities  • VMGs can find direct employment 

• There is potential of reduced production cost since the variety is 

tolerant to bollworms and other lepidopteran pests 

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Non 

Application guidelines for 

users  

Reference:  

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

 

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2requires 

validation; 3-requires 

further research)  

Ready for up-scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

mailto:kalromwea@kalro.org
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Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo 

(Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, 

(Hqts), V. Kirigua, (Hqts) and  

Partner organizations and 

their roles 

AFA-FCD 

 

2.2.7 TIMP Name  Bt Cotton variety, MAHYCO C 571 BG II 

Category (i.e. technology, 

innovation or management 

practice)  

Technology 

 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Yield reduction caused by the African bollworm complex and other 

lepidopteran insects  

What is it? (TIMP description) Cotton varieties with Bt. gene have tolerance to boll worms thus 

reducing pest damage without many spray rounds. 

Justification  Genetic tolerance to boll worms and other lepidopteran insects. 

Farmers don’t have to invest on chemical control which also kills non 

target beneficial insects.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Farmers  

• Traders  

• Ginners,  

• Processors (millers, hand weavers)  

• Seed dealers  

• Extension service  

• Researchers  

Approaches used in 

dissemination  

• On farm and on station demonstrations  

• Training workshops, Seminars, Meetings  

• Field days  

• Agricultural shows  

• MoA/Extension officers  

• Partners ( NGOs)  

• Farmer net working  

• Mass media – Agricultural programs  

• Promotional materials (posters/brochures/leaflets, manuals)  

• Online/Web content material  

  

mailto:kalrokibos@kalro.org
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Critical/essential factors for 

successful promotion  

• Seed availability and accessibility and cost  

• Good seed system to ensure quality  

• Well organized farmer groups  

• Good Marketing Models and path ways  

• County and central government support  

 

Partners/stakeholders for 

scaling up and their roles  

• KALRO, provide variety and production information good seed 

•  and International research organizations e.g. ICAC, Mahyco to 

provide variety, seed and production information  

• Farmers/farmer groups to produce and seed 

• County governments, central governments Agricultural 

Extension (Formal and informal) for policy, awareness and 

dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Pilot demonstration plots in the following counties (Busia, Siaya, 

Bungoma, Homa Bay, Migori, Baringo, Marakwet and Kisumu. 

Counties where TIMP will be 

up scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir,  

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana 

Delta  

Challenges in dissemination  • Not very reliable rural extension system 

• Low funding for extension 

• Farmer capacity in terms of education and socio economic 

status 

• Poor rural road network 

Suggestions for addressing 

the challenges  

• Increase funding for extension 

• Sensitize farmers through training, on farm demonstration and 

field days  

Lessons learned in up scaling  • None 

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Creation of awareness on revitalization through the big four 

presidential initiative.  

• Conduct research including all gender groups along the value chain 

from input supply to marketing and consumption.  

• Most of the field operations are done mainly by women hence the 

need to capacity build them.  

• It is an already “a climate change ready crop” due to its moisture 

and temperature stress resilience. But should be adapted to the right 

cultivation areas.  

• Cotton prices though low locally are steady due to international 

demand.  

• But policy review from time to time is important to allow farmers 

and national players compete favourably in the global arena  
 

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

Basic costs  Cost of seed and labour during planting = KES 4000/=  
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Estimated returns  Yield: 2500 kg/ha x 52/= per kg = 130,000/= per ha 

Gender issues and concerns in 

development dissemination, 

adoption and scaling up  

• Women and youth have limited access and control of 

productive resources such as land, credits and equipments 

• Marketing: Production is done by youth and women but 

money generally controlled by men in male headed 

households  

• Labour intensity in almost all activities affects women. There 

is need for mechanization.  

• Youth are mainly sidelined in cotton value chain  

• Women and youth normally sidelined in decision making 

 

Gender related opportunities  • Women and youth can find direct employment 

• Youth male can do transport business  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Level of education among the VMG is low 

• VMG are left out in decision making process 

• VMG are marginalized and can easily miss out on training 

opportunities 

• Some VMG are poor and may not afford factors of production 

VMG related opportunities  • Friendly trading conditions  

• There is potential of VMGs getting employement  

• There is potential for increased production leading to stable 

incomes for VMGs 

 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Non  

Application guidelines for 

users  

Reference: 

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

 

F: Status of TIMP readiness 

(1-ready for upscaling;, 

2requires validation; 3-

requires further research)  

Ready for up-scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

mailto:kalromwea@kalro.org
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Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

C.M. Kambo (KALRO Mwea), J.M.K. Macharia (KALRO Mwea), 

Teresia Okiyo (KALRO Kibos), J.M. Ndubi (KALRO Hqts), T., 

Ndung’u (KALRO Njoro), L. Wasilwa (KALRO Hqts),, V. Kirigua, 

(KALRO Hqts) and  

 

Partner organizations  AFA-FCD, River side Drive-Nairobi- A.K Mungai  

 

 

 

2.2.7 TIMP Name  Bt Cotton variety, MAHYCO C 569 BG II 

Category (i.e. technology, 

innovation or management 

practice)  

Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low yield caused by the bollworm complex and other lepidopteran 

insects’ damage  

What is it? (TIMP description) The variety is resistance to bollworm complex and other Lepidopteran 

pests of cotton. They reduce use chemicals in the control of insects 

hence also reducing cost of production. Reduce the number of pesticide 

sprays from 12 to 4 sprays per season.It matures in 150 to 160 days 

Justification  The variety is tolerant to bollworms and other lepidopteran pests. 

Farmers don’t have to invest on chemical control which also kills non 

target beneficial insects. Chemical pesticides are hazardous to the 

environment and help reduce cost of production. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Farmers  

• Traders  

• Ginners,  

• Processors (millers, hand weavers)  

• Seed dealers  

• Extension service  

• Researchers  

Approaches to be used in 

dissemination  

• On farm and on station demonstrations  

• Training workshops, Seminars, Meetings  

• Field days  

• Agricultural shows  

• MoA/Extension officers  

• Partners ( NGOs)  

• Farmer net working  

• Mass media – Agricultural programs  

• Promotional materials (posters/brochures/leaflets, manuals)  

mailto:kalrokibos@kalro.org
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• Online/Web content material  

Critical/essential factors for 

successful promotion  

• Seed availability and accessibility  

• Good seed system to ensure quality  

• Well organized farmer groups  

• Good Marketing Models and path ways  

• County and central government support  

• Funding to reach out new areas for promotion  

Partners/stakeholders for 

scaling up and their roles  

• KALRO, and International research organizations e.g. ICAC, 

Mahyco to provide variety, seed and production information  

• Farmers/farmer groups to produce  

• County governments, central governments e.g. Chiefs, 

Agricultural Extension (Formal and informal) for policy, 

awareness and dissemination  

• KSU and other private seed companies to provide quality seed 

for multiplication  

• Contracted farmers to produce seed  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Pilot demonstration plots in the following counties (Busia, Siaya, 

Bungoma, Homa Bay, Migori, Baringo, Marakwet, and Kisumu.  

  

Counties where TIMP will be 

up scaled  

Lower eastern and coast. Isiolo, Kericho, Kisumu, Laikipia, Wajir,  

Machakos, Makueni, Embu, ,Tharaka-Nithi, Meru, Kitui, Lamu, Tana 

Delta  

   

Challenges in dissemination  • Not very reliable rural extension system 

• Low funding for extension 

• Farmer capacity in terms of education and socio economic 

status 

• Poor rural road network 

  

Suggestions for addressing 

the challenges  

• Increase funding for extension 

• Sensitize farmers through training, on farm demonstration and 

field days  

Lessons learned in up scaling  • Non  

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Women perform most of the crop production activities yet the 

cash genderated is controlled by men who dominate decisions 

in the household  

• Women and youth have limited access to productive resources 

such as land, and quality seeds than men  

• Women have limited access to education, training and 

extension services than men  

• Women have limited access to markets information than men  

• Women have less access to agricultural information, 

technology and knowledge than men 

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

Basic costs  Cost of seed and labour during planting = KES 4000/=  
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Estimated returns  Yield: 2500 kg/ha x 52/= per kg = 130,000/= per ha 

Gender issues and concerns in 

development dissemination, 

adoption and scaling up  

• Women and youth have limited access and control of 

productive resources such as land , credits and equipments 

• Marketing: Production is done by youth and women but 

money generally controlled by men in male headed 

households  

• Labour intensity in almost all activities affects women. There 

is need for mechanization.  

• Youth are mainly sidelined in cotton value chain  

• Women and youth normally sidelined in decision making  

Gender related opportunities  • Women and youth can find direct employment  

• Youth male can do transport business 

 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Level of education among the VMG is low 

• VMG are left out in decision making process 

• VMG are marginalized and can easily miss out on training 

opportunities 

• Some VMG are poor and may not afford factors of production 

] 

VMG related opportunities  • Friendly trading conditions  

• There is potential of VMGs getting employement  

• There is potential for increased production leading to stable 

incomes for VMGs 

 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

non 

Application guidelines for 

users  

Reference:  

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

  

F: Status of TIMP readiness 

(1-ready for upscaling;, 

2requires validation; 3-

requires further research)  

Ready for up-scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, 

(Hqts), V. Kirigua, (Hqts) and 

AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations and their 

roles 

AFA-FCD, ICAC 

 

 

2.3  Seed Systems  

 

2.3.1 TIMP Name  Cotton seed production  

Category (i.e. technology, 

innovation or management 

practice)  

 

 

 

Description of the 

technology, innovation or 

management practice 

Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Poor quality seed due to lack of a formal seed system to provide 

certification  

What is it? (TIMP 

description)  

This is a set of practices and procedures to be applied by breeders and seed 

companies that ensures the availability of clean quality seed for farmer.  

     
 

Justification  Availability of quality seed is mandatory for the farmer to get the potential 

yields and for the crop to be able to tolerate abiotic and biotic 

environmental stresses. Farmers should be able to know and reach the seed 

sources at the right time, have skills of identifying genuine seed and be 

able to select and preserve own quality seed when unable to buy certified 

seed. Furthermore even superior varieties will give poor yield if seed was 

of low quality 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton farmers, Seed Companies, Extension Providers, Researchers, 

Sercice Providers 
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Approaches to be used in 

dissemination  

Demonstrations, Exhibitions, Media, Workshops, Agricultural Innovation 

Platforms (AIPs), Field Days 

Critical/essential factors 

for successful promotion  

• Good seed system  

• Affordability of certified seed  

• Good extension support  

• Funding to produce certified seed and maintain early generation 

seed  

Partners/stakeholders for 

scaling up and their roles  

 KALRO, KALRO Seed Unit, Seed companies multinational 

private seed companies, their role include research and provision 

of good quality seed, seed maintenance 

 NGO, Extension, they have the role of knowledge transfer 

 , Farmers and producers, they can produce seed and produce 

cotton 

 and KEPHIS It certifies the seed production process and quality 

assurance 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Kitui, Machakos, Tharaka-Nithi, Embu, Meru, Homabay, 

Siaya, Kisumu, Busia.  

  

Counties where TIMP will 

be up scaled  

Baringo, Busia, Kericho, Kisumu, Laikipia, Wajir, Homabay, Migori, 

Siaya, Makueni, Kitui, Machakos, Tharaka-Nithi, Embu, Meru.  

Challenges in 

dissemination  

• No formal seed system for cotton yet 

• Farmers lack choices when it comes to quality seed  

• Ignorance of the importance of quality seed  

• Low financial ability to regularly produce early generation seed 

leading to low quality of certified seed  

• Lack of funds to produce enough certified seed  

• Seed of the hybrids and the Bt. varieties are too expensive for 

most farmers 

Suggestions for 

addressing the challenges  

• Set up a formal seed system for cotton  

• Provide information on distribution and availability of seed 

quality and seed sources  

• Support generation of basic and breeders seed (early generation 

seed) and bulking of certified varieties  

• Support Production of enough seed through formal seed system  

• Policy on community seed production 

• The country can produce its own hybrid and Bt. cotton varieties  

  

Lessons learned in up 

scaling if any  

Partnership with stakeholders in farmer training before the distribution of 

Bt and hybrid varieties worked well High prices of these varieties have 

made some farmers to revert to growing mixed seed from the ginneries   

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Awareness of benefits of quality seed to the growers  

• Create an enabling environment for seed access to farmers  

• Policy on community seed production should be put in place to guide 

in enabling farmers produce seed  
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D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations  

Basic costs  production, transportation, processing and distribution  

Estimated returns  KES 225 per kg of seed 

Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up 

• Women and youth have limited access and control of productive 

resources such as land , credits and equipments 

• There is need for mechanization.  

• Youth are mainly sidelined in cotton value chain  

• Lack of participation of different gender groups in the seed 

process. 

• Low and inequality in finance, resources and knowledge among 

gender. 

Gender related 

opportunities  

• Creates employment at multiplication as contracted farmers if youth 

and women are empowered as well as men  

• Youth can be empowered to become seed merchants  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• In ability to participate in development and dissemination processes.  

• Lack of financial, resources and knowledge empowerment. 

•  VMG are normally sidelined in decision making 

 

VMG related 

opportunities  

Income generation through seed production under contract farming  

VMG can become seed stockists of cotton seed 

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Non  

Application guidelines for 

users  

Reference: 

 CODA (2013). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook: A guide for farmers and 

Extension officers. Third edition 

 Munro, JM. (1987). Cotton. 

 

F: Status of TIMP 

readiness (1-ready for up 

scaling;, 2-requires 

validation; 3-requires 

further research)  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo 

(Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), V. Kirigua, (Hqts) and AFA-FCD; 

A.K Mungai (River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, KEPHIS  

 

Research Gaps: Determine cost benefits of using motorized knap weeder versus other 

weed management strategies in cotton production  

 

2.4 Agronomic Management Practices  

2.4.1 TIMP Name  Site selection  

Category (i.e. technology, 

innovation or management 

practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low cotton productivity associated with planting cotton in unsuitable 

locations or regions 

 

What is it? (TIMP description)  Site selection involves the assessment of the needs of cotton crop 

against the geographic location options available for its establishment 

in terms of suitable soils, temperature, rainfall and slope. The site 

should be located in an area where cultivation is not restricted by any 

regulatory authority as per existing legislations. The planting area does 

not contain any residue or contamination of hazardous substances that 

are likely to be of environmental concern or posing health and safety 

risk. 

  

 
A good cotton growing site in Bura Tana 
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Justification  Cotton growth requires specific agro ecological zones where it does 

best. Growing cotton in the wrong zone results in poor yields and 

lint quality  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton farmers, Researchers, Extension Providers 

Approaches to be used in 

dissemination  

• Farmer field and business schools (FFBS)  

• On farm demonstrations and dissemination  

• MoAL&F extension officers trainings  

• Promotional materials (posters/brochures/leaflets, manuals). 

• ToTs  

• Agricultural Innovation Platforms 

• Field days and shows 

• Farmer to Farmer communication 

Critical/essential factors for 

successful promotion  

• Organized farmer groups or Common Interest Groups (CIGs) 

to promote the TIMP  

• Availability of extension services for training and creation of 

awareness  

• Funding and policy guidelines from County and National 

Governments.  

• Demonstrations and farm exchange visits 

• Train the lead farmers to assist in promotion 

 

Partners/stakeholders for 

scaling up and their roles  

• National Government for policy guidelines and funding 

• Agricultural Extension officers : Farmer sensitization, for 
farmer training, promotion and on station demonstrations  

• Lead farmer leaders : Farmer sensitization and mobilization  

• Cotton cooperatives for dissemination of the practices  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Adopted by some of the cotton farmers in Lamu, Makueni, Kitui,  

Meru, Homabay, Siaya, Kisumu, Busia, Baringo, Busia and Siaya, 

counties 

  

Counties where TIMP will be 

up scaled  

Baringo ,Tharaka Nithi, Embu and Tana Delta  

Challenges in dissemination  • Inadequate extension officers for effective training farmers on 

site selection  

• Lack of farm strong farmer groups for awareness creation.  

• Lack of technical knowledge by the producers 

Suggestions for addressing the 

challenges  

• Employ more extension officers and train more lead farmers  

• Sensitize the farmers through training  

Lessons learned in up scaling 

if any  

Growing cotton in the suitable regions improves productivity and 

quality of cotton.  
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Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Local Governments to Maintain minimum buying prices for 

cotton  

• Create and enabling environment for farmers to access credit for 
land preparation inputs  

• Some farmers have misconception that cotton can grow 

everywhere  

• Care should be taken to avoid planting cotton on very hilly and 

slopy sites to reduce soil erosion  

• There should be a policy guidelines on suitable cotton growing 

regions of Kenya.  

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

Basic costs  KES 0.0 per acre  

Estimated returns  Estimated revenue per acre = KES 52,000- 0= 52,000  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

• Women have less access to land than men 

• Women and youth have limited access to education, 
training and extension services than men on site selection 

• Cotton is considered to be a man’s crop thereby limiting women 

control and benefits from the enterprise 

• Men may make decisions on site selection because they usually 

dominate decision making at the household and community level 

 

Gender related opportunities  • Youth can form groups and engage in site selection for those 
who needs to hire land for farming cotton  

• The crop offers an opportunity for employment for women and 
youth 

 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• VMGs have limited access to training and extension services 

• Due to their social status VMGs are often excluded from 
decision making in site selection 

• VMGs have limited adoption due lack of awareness. 

• VMGs are faced with Illiteracy and poverty hence limiting 
adoption and dissemination on site selection 

• They have limited access to training and extension services on 
site selection  

VMG related opportunities  • When organized into groups youth can offer site selection for 

hire   

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Majority of farmers in Lamu, Meru, Kitui, Makueni, Homa Bay, Busia 

counties plant cotton at the appropriate sites.  

Application guidelines for 

users  

Reference: CODA 2012. Cotton Handbook: A guide for farmers and 
Extension officers.  

AFA 2021. Cotton Handbook. Third edition. A guide for farmers 
and Extension officers.  
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F: Status of TIMP readiness 

(1. Ready for up-scaling; 2.  

Requires validation; 3.  

Requires further research) 

Ready for up-scaling  

G: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: kalromwea@kalro.org  

Phone: 020-2028217  

 

The Centre Director, KALRO Kibos 

P.O.BOX 1490- 401000, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, KEPHIS  

 

 

 

2.4.2 TIMP Name  Land Preparation  

Category (i.e. technology, 

innovation or management 

practice) 

Management Practice 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low cotton productivity associated with unsuitable land preparation 

and poor seedbeds 

 

What is it? (TIMP 

description)  

 

 

 

 

 

 

 

 

 

A well prepared seedbed for planting cotton 

 

Justification  • Improper land preparation leads to poorly established crop due 

to poor root establishment leading to poor cotton yield.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton farmers, researchers and Extension staff  

mailto:kalrokibos@kalro.org
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Approaches to be used in 

dissemination  

• Farmer field and business schools (FFBS)  

• On farm demonstrations and dissemination  

• MoAL&F extension officers trainings  

• Promotional materials (posters/brochures/leaflets, manuals). 

• ToTs  

• Agricultural Innovation Platforms 

• Field days and shows 

• Farmer to Farmer communication 

Critical/essential factors for 

successful promotion  

• Organized farmer groups or Common Interest Groups (CIGs) 

to promote appropriate land preparation.  

• Availability of extension services to train and create awareness 

about land preparation 

• County and National Governments to fund and promote.  

• County Governments to avail necessary farm implements like 

tractors, ox ploughs sub-soilers, rippers and hoes at subsidized 

prices 

• On farm demonstration sites and farmer exchange visits 

Partners/stakeholders for 

scaling up and their roles  

• Agricultural Extension officers : Farmer sensitization, for farm 
and on station land preparation demonstrations  

• Farmer leaders : Group organization and mobilization  

• Societies that buy cotton from the farmers: Dissemination of the 

practices  

• Private and Government tractor hire service providers 

• County government for funding and promotion 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Some of the cotton farmers in Lamu, Makueni, Kitui,  Meru, Homabay, 

Siaya, Kisumu, Busia, Baringo, Busia and Siaya, counties are 

practicing appropriate land preparation. 

  

Counties where TIMP will be 

up scaled  

The TIMP will be up-scaled in Baringo, Tharaka Nithi, Embu and 

Tana Delta Counties. 

Challenges in dissemination    

• Inadequate extension officers for effective training farmers on 

appropriate methods of land preparation 

• Lack of appropriate farm implements and awareness on 

method and time of land preparation for cotton.  

• Inadequate and affordable tractor hire service providers 

leading to late land preparation  

• High cost of farm implements like tractors, harrows and 

ploughs 

• Lack of technical knowledge on timely and adequate land 

preparation for cotton seedbed 

Suggestions for addressing 

the challenges  

• Employ more extension officers and train lead farmers  

• Provide farmers with affordable credit for farm implements  

• County Governments to avail adequate and affordable tractor 

ploughing services. 
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• County Governments to avail credit to farmers for land 

preparation activities. 

Lessons learned in up scaling 

if any  

Farmers require persistent hands on training in proper land 

preparation and financial assistance for timely land preparation.  

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Local Governments to Maintain minimum buying prices for 

cotton  

• Create and enabling environment for farmers to access credit for 
land preparation inputs  

• Offer subsidy on agricultural land preparation implements 

• Avail land preparation machinery on credit 

• Avail socially acceptable implements for land preparation 

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

Basic costs  KES 4500 per acre land preparation  

Estimated returns  Estimated revenue per acre = KES 52,000- 4500 = 47,500  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

•  Farm implements for land preparation should be gender 

sensitive  

• Labour intensity in almost all activities under cotton production 
affects women mostly due to low mechanization 

• Mechanization of land preparation activities will encourage 

women and youth to engage in cotton farming. 

• Men dominate on decision making at farm level  

Gender related opportunities  • Youth can form and provide groups to offer land preparation 
services for hire.   

• Offer employment for youth fabricating implements for the 

land preparation   

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

•  They are faced with financial constraints in attaining farm 

implements for land preparation  

• VMGs have limited acess and control to land  

• Illiteracy and poverty are higher for VMGs hence affecting 

scaling up 

• They have limited access to training and extension services on 

land preparation 

• They have low adoption due to lack of awareness  

VMG related opportunities  When organized into groups, youth can be employed to offer land 

preparation labour for land preparation. 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

County government has provided a subsidized tractor ploughing 

services at KES 1000 per acre to farmers (as compared to KES 2,500 

charged by private) enabling them to plant on time attaining higher 

cotton yields (800-1000 kg/acre) as compared to late planters who gets 

500 to 600 kg/ha.  

Application guidelines for 

users  

Reference:  

CODA 2012. Cotton Handbook: A guide for farmers and Extension 
officers.  

AFA 2021. Cotton Handbook. Third edition 
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F: Status of TIMP readiness 

(1. Ready for up-scaling; 2.  

Requires validation; 3.  

Requires further research) 

1- Ready for up-scaling  

G: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: kalromwea@kalro.org  

Phone: 020-2028217  

 

The Centre Director, KALRO Kibos 

P.O.BOX 1490- 401000, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, KEPHIS  

 

 

2.4.3 TIMP Name Planting  

Category (i.e. technology, 

innovation or management 

practice) 

Management Practice 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low cotton yields due to late planting and poor planting methods  

What is it? (TIMP description)  Dry planting manually using Panga, Jembe or ox-plough at 4-5cm 
deep, at a seed rate of 1.5-3 kg/acre for hybrids and inbred varieties 

respectively. Planting should be completed at least one week before 
onset of the rains. This will involve planting 1-2 seeds per hole at 

inter-row spacing of 90 to 120 and intrarow spacing of 60 to 30 cm 
respectively.  

 
 

mailto:kalrokibos@kalro.org
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Justification  Late and poor planting methods leads to seed wastage and low 

cotton yields.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton farmers, Extension staff and researchers  

Approaches used in 

dissemination  

• Farmer field and business Schools(FFBS) 

• Agricultural Innovation Platforms (AIP) 

• On farm and on station research trials and demonstrations 

• Training workshops, Seminars, Meetings 

•  Field days 

• MoAL&F/Extension officers 

• Farmer research networks 

• Farmer to farmer communication 

• Mass media – Agricultural programs 

•  Promotional materials (posters/brochures/leaflets, manuals) 

• Web materials 

Critical/essential factors for 

successful promotion  

• Good cotton prices 

• Available extension officers or trained lead farmers  

• Development of good seed systems to avail good seed. 

• Well organized farmer groups and networks. 

• County and Central government to support in funding and 

policy guidelines 

• Organized farmer groups or Common Interest Groups 

(CIGs) to promote appropriate planting methods.  

• Availability of extension services to train and create 

awareness about timely planting.  

• On farm demonstration sites and farmer exchange visits 

• Train the lead farmers to assist in promotion of timely 

planting 

Partners/stakeholders for scaling 

up and their roles  

• County Governments to provide Agricultural Extension 
officers from MoAL&F for training farmers on spacing and 
seed rates:  

• Private seed merchants to provide quality cotton seeds. 

• Private extension providers: Capacity build CIGs other 
farmer organization  

• NGOs: For group organization and sensitization  

• Societies and cooperatives that buy cotton from farmers 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Some farmers in Makueni, Kitui, Machakos, , Meru,  

Homabay, Siaya, Kisumu, Busia, Baringo, Busia, Siaya and 

Kirinyaga counties have already adopted practice of dry planting,  

  

Counties where TIMP will be up 

scaled  

Lamu, Embu, Tharaka Nithi and Tana Delta  
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Challenges in dissemination   

 Inadequate quality seeds forcing farmers to plant poor quality 

fuzzy seeds hence many seeds per hole.  

 Inadequate trained government personnel to train farmers on 

appropriate methods and time of planting cotton 

 Lack of knowledge and awareness by farmers on proper 

planting.  

 High cost of quality cotton seed  

 Inadequate quality cotton seed 

 Unwillingness of farmers to buy quality cotton seed  

 Low awareness on importance of planting quality seed 

 

Suggestions for addressing the 

challenges  

 County Governments to avail quality and affordable cotton 

seed. 

 County Governments to avail trained personnel. 

 MOAL&F to train farmers on appropriate seed rate,   

 spacing and planting depth 

 Avail credit to farmers for buying quality seed or avail it at a 

subsidized price 

Lessons learned in up scaling if 

any  

Dry planting improves cotton yield 

Social, environmental, policy 

and market conditions necessary 

for development and up scaling  

• Maintain and or improve current minimum buying prices for 

cotton  

• Create an enabling environment for farmers to access credit for 

buying quality seed.  

• Avail good quality cotton seed 

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

Basic costs  KES 2,500 per acre  

Estimated returns  Estimated revenue per acre = KES 52,000 – 2500 =49,5000  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

• Increased Labour intensity on women, youth, and children 

since they are ones involved in planting as compared to men 

• Women have less access to information on planting methods 

• Men dominate in decision making as to how and when to 

plant cotton since this is considered as a man’s crop 

• Women have got less access to land, seed and credit than 

men 

 

Gender related opportunities  • Increased opportunities for employment for women and 

youth involved in planting activities 

• Youth may form groups and fabricate implements used for 

planting cotton. 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Labour intensity and drudgery will increase  

• They have less access to planting seeds 

• Due to their status, they may not be able to use some of the 

planting tools. 



60  

  

VMG related opportunities  • Affordable planting machines 

• Youth may form planting teams for hire  

• Youth may be used as champions for disseminating and 

promoting of the TIMP 

 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Farmers from regions with adequate rains for cotton growth (Lamu, 

Western and Nyanza) have appreciated the value of good planting 

seeds after they were provided with quality hybrid seeds for planting 

that led to higher yields. With adequate rainfall and good nutrition 

the hybrids yields on average 800 to 1400 kg/acre compared to 500 

to 700 kg/acre for conventional varieties.  

Application guidelines for users  CODA (2012). Cotton Handbook: A guide for farmers and 
Extension officers.  

AFA (2021) Cotton Handbook. Third edition 

F: Status of TIMP readiness 

(1. Ready for up-scaling; 2.  

Requires validation; 3.  

Requires further research) 

Ready for up-scaling  

G: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: kalromweamwea@kalro.org  

Phone: 0202028217  

 

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF, County Governments 

 

 

 

2.4.4 TIMP Name  Weeding  

Category (i.e. technology, 

innovation or management 

practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Weed infestation leads to competition for nutrients, moisture and 

sunlight and harboring of pests leading to low cotton yields  
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What is it? (TIMP 

description)  

Integrated weed management (IWM) refers to removal of unwanted 

plants from cotton fields using weed management methods (cultural, 

chemical biological or mechanical) Removal of weeds two weeks after 

germination and second at the end of eighth week, and application of 

postemergence herbicide twice will maximize on cotton yields. 

 

 
 

Justification  Weeds reduces crop moisture and nutrition, acts as host for cotton 

pests and interferes with harvesting thus reducing cotton yields and 

quality Training farmers on integrated weed management increases 

yields at farm level.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Researchers, Extension workers, Service providers and Farmers  

Approaches used in 

dissemination  

• On farm and on station demonstrations  

• Field days  

• Agricultural shows  

• Training of farmers by MoAL&F Extension officers  

• Mass media – Agricultural programs  

• Promotional materials (posters/brochures/leaflets, manuals)  

• Agricultural innovation platforms and Digital platforms 

• Farmer to farmer communication 

• Farmer field and business schools 

Critical/essential factors for 

successful promotion. 

• Favourable market prices for cotton to accelerate promotion 

To avail affordable, and effective equipment and herbicides for 

weeding  

On farm demonstrations and farmer exchange visits 

•  County Governments for to promote training and funding  

• Organized farmer groups or Common Interest Groups (CIGs) 

to promote appropriate and timely management methods.  

• Availability of extension services to train and create 

awareness about appropriate weed management practices  

• County Governments to avail necessary farm implements and 

herbicides at subsidized prices 

• On farm demonstration sites and farmer exchange visits 
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Partners/stakeholders for 

scaling up and their roles  

• Agricultural Extension officers to train and demonstrate to the 

farmers’ importance of weeding in cotton farms  

• Private companies manufacturing herbicides and other 

implements used in weeding e.g. pangas and hoes 

• Pest Control Products Board (PCPB) to ensure quality 

herbicides 

• Societies and cooperatives that buy cotton from farmers 

• NGOs and CBOs ; Formation and funding of farmer groups  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Lamu.  

 

Counties where TIMP will be 

up scaled  

Makueni, Kitui, Machakos, Tharaka-Nithi, Embu, Meru,  

Homabay, Siaya, Kisumu, Busia, Baringo, Busia, Siaya, Kirinyaga 

Challenges in dissemination  • Lack of awareness and knowledge on appropriate weeding 

implements and herbicides 

• Unaffordable inputs (herbicides and other implements)  

• Lack of necessary information  

Suggestions for addressing 

the challenges  

• Avail affordable credit for purchasing herbicides and tools.  

• Create awareness by training the farmers  

 

Lessons learned in up scaling 

if any  

Farmers need persistent hands-on training on choice of the correct 

herbicide and methods of application for them to accept and 

practice. 

 

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Maintain minimum buying prices for cotton  

• Create enabling environment for farmers to access credit for farm 

inputs (herbicides and farm implements)  

• Subsidy on agricultural implements 

• Avail gender and environmentally friendly implements  

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

Basic costs  KES 6 man days per acre X 600 X 2= 7,200 + application of 1LT 

herbicide (1000)=8,200  

Estimated returns  Estimated revenue per acre = KES 52,000-8200=43,800  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

• Labour intensity on women will increase due to weeding 

• Youth do not like manual cultivation  

• Women does most of the weeding in cotton fields 

• Women have less access to credit for buying herbicides and 

implements 

• Women have less access to information on herbicides and 

implements for weeding 

 

Gender related opportunities  • Women can form into groups and to be employed to weed  

• Youth have opportunity to be employed as herbicide 

application teams 
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VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• They have less access to herbicides and the implements  

• Due to their status, they may have challenge in spraying the 

herbicides and carrying the farm implements 

• Need to use gender friendly implements and sprayers.  

• They have Illiteracy, poverty, market access problems  

VMG related opportunities  • Opportunity for youth to be employed as spray teams 

• Opportunity for youth to be employed as fabricators of the 

implements 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Increase of yields from 5 bags per acre to 10 bags per acre when a 

farmer followed proper management at Makueni, Kitui, Tharaka Nithi 

and Meru Counties.  

Application guidelines for 

users  

CODA 2013. Cotton Handbook: A guide for farmers and Extension 
officers. 

AFA 2021: Cotton Handbook: A guide for farmers and Extension 
officers 

 

F: Status of TIMP readiness 

(1. Ready for up-scaling; 2.  

Requires validation; 3.  

Requires further research)  

Ready for up-scaling  

G: Contacts   

Contacts   The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org 

Phone: 0202028217  

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments 

 

 

 

2.4.5 TIMP Name  Thinning  

Category (i.e. technology, 

innovation or management 

practice) 

Management Practice 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Failure to thin to appropriate plant density reduces seedcotton yields 

due to competition for soil nutrients, light and water.  
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What is it? (TIMP 

description)  

Thinning involvesremoval of excess seedlings 3 weeks after 

emergence to 1 or 2 plants per hole to achieve appropriate plant 

population. 

 

 
 

Justification  Attaining appropriate plant population through thinning is essential 

prerequisite for high cotton yield.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Extension staff, researchers and Farmers  

Approaches used in 

dissemination  

• On farm and on station demonstrations  
• Field days.  

• Agricultural shows  

• Farmer to farmer communication 

• Agricultural innovation platforms and Digital platforms 

• Farmer field and business schools  

• Mass media – Agricultural programs 

• ToTs  

 Promotional materials (posters/brochures/leaflets, manuals)  

Critical/essential factors for 

successful promotion. 

 Training of farmers by MoAL&F extension officers on 

thinning cotton to attain optimum populations  

 Farmer exchange visits 

 Favourable market prices for cotton 

 County Governments for to promote and fund promotion 

 Organized farmer groups or Common Interest Groups (CIGs) 

to take up promotion on thinning.  

 Availability of extension services to train and create 

awareness about land preparation.  

 On farm demonstration sites and farmer exchange visits  

Partners/stakeholders for 

scaling up and their roles  

• Agricultural Extension : Farmer sensitization, On farm and 
on station demonstrations and training  

• NGOs and CBOs : Group organization  training and funding 

• Societies that buy cotton from farmers : Dissemination of the 

practices and funding 

• Other private extension providers: Capacity build farmer 

groups 
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C: Current situation and future scaling up  

Counties where already 

promoted if any  

• Makueni, Kitui, Machakos, , Embu, Meru,  

• Homabay, Siaya, Kisumu, Busia, Baringo, Busia, Siaya, 

Kirinyaga,  

 

Counties where TIMP will be 

up scaled  

Lamu Tharaka Nithi and Tana Delta  

Challenges in dissemination  • Lack of awareness of negative impact of thinning 

• High cost of labour for the operations.  

• Inadequate delinted quality seed for planting 

• Inadequate extension staff for effective training on thinning 

and gapping cotton 

• Lack of adequate technical knowledge on thinning.  

Suggestions for addressing the 

challenges  

• Capacity build farmers on importance of thinning cotton 

• Create awareness on thinning 

• Avail good quality seed so that farmers plant ½ seeds per 

hole  

Lessons learned in up scaling if 

any  

Adopting appropriate plant populations through thinning 

improves cotton yields. 

Social, environmental, policy 

and market conditions 

necessary for development and 

up scaling  

•  Improve farmer awareness and avail good quality seed 

• Thinning may increase labour demanded from women and youth 

• Sustained good market prices for cotton would pull adoption 

 

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

Basic costs  KES 4 man-days per acre x 400 = 1600/-  

Estimated returns  Estimated revenue per acre = KES 52,000-1600= 50,400 

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

• Thinning is mainly increase burden to women and children 

• Cotton is considered as a man’s crop in many communities 

• Land ownership is mainly by men who may have no interest in 
cotton farming 

• Financial empowerment, the poor farmers lack funds to acquire 
quality planting seeds 

• There is slow information and awareness flow to female farmers 
due to their lowacademic levels 

Gender related opportunities  Improved household incomes from the sale of cotton will empower 

women to engage in small income generating activities  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Unfriendly dissemination methods and documents  

• Illiteracy, poverty, market access problems 

• Low access to training and funding  

VMG related opportunities  Opportunity to get employed to undertake the farm operation 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Increase of yields from 5 bags per acre to 10 bags per acre when a 

farmer followed proper management at Makueni, Kitui, Tharaka 

Nithi and Meru Counties  
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Application guidelines for users  CODA 2012. Cotton Handbook: A guide for farmers and Extension 

officers. 

AFA 2021. Cotton Handbook. Third edition 

F: Status of TIMP readiness 

(1. Ready for up-scaling; 2.  

Requires validation; 3.  

Requires further research) 

Ready for up-scaling 

G: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.kalromwea@kalro.org 

Phone: 0202028217  

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Government 

2.4.5 TIMP Name  Intercropping  

Category (i.e. technology, 

innovation or 

management practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low returns to cotton farming and poor soil conservation during early 

growth stages of cotton. 

What is it? (TIMP 

description)  

Intercropping entails growing of cotton with two or more non-climbing 

leguminous crops in proximity in the same field during a growing season 

to promote interaction between them. Such leguminous crops includes: 

greengrams, groundnuts, cowpeas and beans 

 

 
Source: Macharia JM: KALRO 
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Justification  Intercropping of cotton with leguminous crops improves returns per unit 

of land, provides canopy for preventing soil erosion and weed growth.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Researchers, extension officers and Farmers  

Approaches used in 

dissemination  

• On farm and on station demonstrations  
• Field days.  

• Agricultural shows  

• MoAL&F extension officers training 

• Farmer field and business schools  

• Mass media – Agricultural programs  

• Promotional materials (posters/brochures/leaflets, manuals) 

•  Digital platforms 

• Agricultural innovation platforms 

• Farmer to farmer communication 

Critical/essential factors 

for successful promotion  

• Availability of good seed of preferred leguminous crop  

• Demos farms on various mixes of cotton and legumes 

• Availability of markets and good prices for the legumes 

• Organized farmer groups or Common Interest Groups (CIGs) to 

take up promotion on intercropping options.  

• Availability of extension services to train and create awareness 

about intercropping  

Partners/stakeholders for 

scaling up and their roles  

• Agricultural Extension for farmer sensitization, On farm and on 
station demonstrations and training  

• NGOs and CBOs for organizing farmers into uptake groups and 

funding them 

• Private Extension providers: Capacity build farmer groups 

• County governments: funding and promotion 

• National government: Policy and allocation of funds 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Kitui, Machakos, Tharaka-Nithi, Embu, Meru, 
Homabay, Siaya, Kisumu, Busia, Baringo, Busia, Siaya, 
Kirinyaga,  

Counties where TIMP will 

be up scaled  

Lamu and Tana Delta  

Challenges in 

dissemination  

 Lack of awareness by growers on intercropping options of 

cotton with legumes 

 Lack of agronomic knowledge by growers on how to 

intercrop cotton with legumes 

 Inadequate extension staff for effective training on 

appropriate intercropping options for cotton  

 Weeding using draught animals or herbicides becomes a 

challenge  

 Appropriate time of sowing the intercrop within the cotton 

field 
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Suggestions for addressing 

the challenges  

 There is need for farmer training by MoAL&F extension 

officers to update farmers on technical knowledge.  

 Create awareness on intercropping through demos and farmer 

exchange visits 

 Need for demonstration farms  

Lessons learned in up 

scaling if any  

 Intercropping cotton with grain legumes improves farmers’ 

incomes per unit area of land and improves soil health. 

Social, environmental, 

policy and market 

conditions necessary for 

development and upscaling  

 Misconception that cotton is a male’s crop and that the 

legumes are mainly female crops may affect the adoption of 

the recommended intercrop packages 

 Intercropping will lead to more labour intensity for women. 

 Women and youth have limited access to productive resources 

such as quality seeds for cotton and legumes  

 Women and youth have limited access to education, training 

and extension services than men on intercropping 

 Women have less access to agricultural information, 

technology and knowledge on intercropping options  

 Men dominant most decisions at the household and 

community levels on types intercrops. 

 Land ownership is mainly by men who may have no interest 

in intercropping cotton with food crops 

 There is slow information and awareness flow to female 

farmers due to their lowacademic levels 

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

Basic costs  KES per acre for seed and extra spray = 5,000  

Estimated returns  Estimated revenue per acre = KES 52,000- 5,000= 47,000  

Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up  

 Women have limited access to information, technology and 

knowledge 

 Women have got limited access to funding as compared to 

men 

 The intercrop legumes are considered to be a woman’s crop 

whereas cotton is a man’s crop 

 Men dominate in decision making of the farm enterprises in 

many communities 

 Land ownership is mainly by men who may have no interest 

in cotton farming 

 Financial empowerment, the poor farmers lack funds to 

acquire quality planting seeds 

 There is slow information and awareness flow to female 

farmers due to their low academic levels 

Gender related 

opportunities  

 Improved household incomes from the sale of cotton and legume 

will empower women to engage in small income generating 

activities 

 Women and youth have opportunities for earning incomes from 

harvesting and planting the legumes 
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 Intercropping has the potential of increasing food security and 

nutrition for women 

 

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

  Have high Illiteracy, poverty and market access problems  

 They have less access to information technology and knowledge 

on intercropping. 

 They have limited access to resources such as quality seed. 

 They have limited access to training and extension services 

 They have low adoption rates due to lack of awareness 

 VMGs have limited access to markets as they sometimes cannot 

travel to far regional markets due to either their sickness, disability 
or lack of exposure  

 Due to their social status VMGs are often excluded from decision 

making in development and dissemination activities 

VMG related opportunities  The technology would create employment for the youth and women 

engaged in farm operations and value addition activities  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Farmers from Makueni, Kitui, Tharaka Nithi and Meru Counties whose 

cotton grows over two rainfall seasons, often intercrop cotton with either 

green grams, cowpeas or ground nuts during the first rain season leaving 

cotton to grow alone during the second rain season increases their incomes 

by 30% compared to those who plants pure stand cotton. 

Application guidelines for 

users  

 CODA 2021. Cotton Handbook: A guide for farmers and  

o Extension officers. 

 Recommendations for growing cotton in Kenya. Second edition 

2006.  

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2requires 

validation; 3-requires 

further research)  

Ready for up-scaling  

G: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.kalromwea@kalro.org 

Phone: 0202028217  

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments 
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2.4.6. TIMP Name  Destruction of cotton stalk after harvest 

Category (i.e. technology, 

innovation or 

management practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  When cotton stalks are not removed after harvesting, there is likelihood 

of carryover of pests and diseases from one season to the next leading to 

early pest infestation high cost of pest control and low yields.  

What is it? (TIMP 

description)  

After the last picking, all cotton stalks should be uprooted and destroyed 
after last picking by burning it or shredding and burying in the soil.  

Justification  Cotton stalks are known to harbor certain pests (pink bollworm, seed bugs 

and stainers) and diseases () that are likely to be carried over from one 

season to the next thus increasing cost of control and lowering yields. In 

addition, burying shreds improves soil organic carbon and texture hence 

improving its productivity. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers and Extension officers  

Approaches used in 

dissemination  

• On farm and on station demonstrations and field days.  

• Agricultural shows  

• MoAL&F/Extension officers training 

• Farmer field and business schools  

• Mass media – Agricultural programs  

• Promotional materials (posters/brochures/leaflets, manuals) 

• ToTs  

• Farmer to farmer communication 

• Agricultural innovation platforms and Digital platforms 

Critical/essential factors for 

successful promotion  

• County extension officers for training and demonstrations on 

destruction of cotton stalks 

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote destruction of cotton stalks.  

• County and National Governments to fund and promote.  

County Governments to avail necessary farm implements like 

shredders at subsidized prices 

Partners/stakeholders for 

scaling up and their roles  

• Agricultural Extension : Farmer sensitization, On farm and on 
station demonstrations and training  

• NGOs and CBOs : Group organization and mobilization, training 

and funding  

 

• National government for policy guidelines and funding 

• County governments for funding, training and demonstrations 

• NGOs for funding 

C: Current situation and future scaling up  
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Counties where already 

promoted if any  

• Makueni, Kitui, Machakos, Tharaka-Nithi, Embu, Meru,  

• Homabay, Siaya, Kisumu, Busia, Baringo, Busia, Siaya, 
Kirinyaga.  

Counties where TIMP will 

be up scaled  

Lamu and Tana Delta  

Challenges in 

dissemination  

 Lack of awareness by farmers on importance of cutting and 

burning cotton stalk by the end of the season 

 Lack of technical knowledge of hoe to uproot and shred or 

burn cotton stalk 

 Lack of shredders or appropriate technologies for shredding 

 Inadequate extension staff for effective training on 

destruction of cotton stalk 

Suggestions for addressing 

the challenges 

There is need for creating awareness through training, 

demonstrations, farmer exchange visits and funding for buying 

shredders 

Lessons learned in up 

scaling if any  

 

There is no early infestation of cotton by such pests like thrips, 

mealybugs and bollworms on farms where the technology of burning 

stalk has been adopted as compared to non-adopting farms/farmers 

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Adoption of the technology would lead to a reduced early 

infestation on cotton by pests and diseases resulting to a reduced 

number of pesticide application thus lowering the cost of 

production 

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

Basic costs  KES per acre for seed and extra spray = 5,000  

Estimated returns  Estimated revenue per acre = KES 52,000- 5,000= 47,000  

Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up  

 Cotton stalks is another source of firewood for women  

 Cotton is considered as a man’s’ crop and men have the final say 

on disposal of stalks.  

 Women have limited access to information, technology and 

knowledge on stalk disposal as compared to men 

 Women have got limited access to funding as compared to men 

 Men dominate in decision making of the farm enterprises in many 

communities 

 Land ownership is mainly by men who may have no interest in 

cotton farming 

 Financial empowerment, the poor female farmers lack funds to 

acquire cotton stalks shredding machines 

 There is slow information and awareness flow to female farmers 

due to their low academic levels 

Gender related 

opportunities  

 Women could use the cotton the cotton stalk as a source of 

firewood. 

 If destruction of cotton stalk after harvest is applied by women 

and youth the cost of production of the crop will be lowered due 

to reduced infestation from diseases. 
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VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

 Labour intensity for women will increase when burning and 

shredding the cotton stalks 

 Men dominate in decision making as to what happens to the cotton 

stalks after harvesting 

 Unfriendly dissemination methods and documents  

 VMGs have higher illiteracy, poverty, market access problems  

 They have less access to information technology and knowledge. 

 The have limited access to resources such as credit to buy 

shredders 

 They have limited access to training and extension services on post 

harvest activities in cotton farming 

 They have low adoption rates due to lack of awareness on cotton 

farming 

VMG related opportunities   VMGs may sell or use the stalks as firewood for sale 

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Most farmers from cotton growing counties like Makueni, Kitui, Tharaka 

Nithi and Meru Counties who burn cotton stalks immediately after 

harvesting have indicated delayed pest infestation by 1 to 2 months after 

emergence compared to those who leaves cotton stalks standing in their 

farms  

Application guidelines for 

users 

AFA 2021.Cotton Handbook: A guide for farmers and  

Extension officers 

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2requires 

validation; 3-requires 

further research)  

Ready for up-scaling  

G: Contacts  

Contacts  Centre Director, ICRIC-Mwea;  

P.O. Box 298.10300 Kerugoya  

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations KALRO, AFA-FCD, MoALF&I, County Governments 
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2.4.7 Technology name  Cotton nutritional requirements  

Category (i.e. technology, innovation or 

management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to poor nutrition   

What is it? (TIMP description)  Application of plant nutrients either from organic or inorganic 

sources into poor soils enhances cotton productivity   

Justification  Productivity of cotton lint in Kenya is low compared to other cotton 

producing countries in the world due to poor nutrition amongst 

other challenges. Farmers are encouraged to apply both organic and 

inorganic fertilizers. The type and amount being dependent on soil 

test results. 

Region promoted  Cotton growing Counties (Lamu, Tana Delta, Malindi, Kwale, Taita 

Taveta, Makueni, Kitui, Tharaka Nithi, Meru, Kirinyaga, Muranga, 

Embu Baringo, Elgeyo Marakwet, West Pokot, Busia, Homabay, 

Siaya and Kisumu)  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension staff and Researchers 

Approaches used in 

dissemination  

Field days, on-farm trials and dissemination, farm demonstrations 

and Farmer field and business schools, Agricultural innovation 

platforms, Digital platforms, Farmer to farmer communication  

Critical/essential factors for 

successful promotion  

 Access to affordable soil testing facilities 

 Organized farmer groups or Common Interest Groups 

(CIGs) to promote balanced nutrition for cotton.  

 Availability of extension services to train and create 

awareness about cotton nutrition requirements 

 County Governments to avail required fertilizers at 

subsidized prices 

Partners/stakeholders for 

scaling up and their roles 

 Ministry of Agriculture extension services: To capacity 

build the farmers  

 Private service providers like fertilizer manufactures to 

capacity build and fund farmers, and provide quality 

fertilizers 

  NGOs and CBOs : To capacity build and fund farmer 

groups  

C: Current situation and future scaling up  

Current extent of reach  Majority of cotton farmers in ASALS rarely apply fertilizers to 

cotton except in a few counties including Lamu and Tana river. .  

Counties to be upscale All the 24 cotton growing counties 
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Challenges in dissemination   Inadequate farmyard manures and other composites  

 High cost of chemical fertilizers  

 Misplaced beliefs that cotton crop does not require 

chemical fertilizers and that it does well in very poor soils  

 Lack of site-specific fertilizer recommendations  

 Lack of fertilizers specifically formulated for cotton  

 Inadequate of soil fertility analytical services 

 Lack of knowledge on fertilizer use  

Recommendations for 

addressing the challenges  

  Avail subsidies or affordable loans for purchase of 

farmyard manures and chemical fertilizers. 

 Sensitization on importance of fertilizer application for 

enhanced cotton productivity  

 Establish more soil testing laboratories  

 Avail site specific fertilizer recommendations  

 Develop fertilizer formulations specific for cotton  

 Farmers trained on how to make organic composts at their 

farms 

Lessons learned  Proper and timely applications of cotton crop nutrition greatly 

enhances both productivity and quality of lint produced 

Social, environmental, policy 

and market conditions 

necessary  

 Some farmers have misconception that cotton plants do not 

require chemical fertilizers. This would affect the adoption 

of the recommended nutrition packages  

 Care should be taken when applying basal fertilizers due to 

uncertainty of available soil moisture  

 Over application of N to cotton would result to over 

vegetative plants and very few bolls hence reduction of lint 

yield 

 There should be a policy to make chemical fertilizers 

affordable by exempting them from taxations or availing 

subsidies to cotton farmers. 

 Prices of cotton should take care of the high prices of 

fertilizers 

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

Basic costs  KES 0.70 per plant  

Estimated returns  KES 7 per plant  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Women and youth have limited access to productive resources 

such as credit to buy fertilizers and manures. 

 Women and youth have limited access to education, training 
and extension services on fertilizer use in cotton farming  

 Women have limited access to markets than men  

 Women have less access to agricultural information, 

technology and knowledge  

 Men dominant most decisions at the household and 

community levels on types and amounts of fertilizers to be 

used at farm level  
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 Cotton is considered as a man’s’ crop and men have the final 

say on disposal of stalks.  

 Women have limited access to information, technology and 

knowledge on stalk disposal as compared to men 

 Women have got limited access to funding as compared to 

menLand ownership is mainly by men who may have no 

interest in cotton farming  

 There is slow information and awareness flow to female 

farmers due to their low academic levels 

 

Gender related opportunities   The technology would create employment for the youth and 

women engaged in sale of fertilizers and other farm inputs.  

 Youth could form groups and engage in making and selling 

organic composites 

 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have limited access to productive resources such as 

land, credit to access fertilizers and farmyard manures 

 VMGs have limited access to training and extension services 

on fertilizer use in cotton farming 

 VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to their status 

 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  

 Due to their status they may have challenges of carrying and 

applying manures and composts 

 

VMG related opportunities   Can create employment for VMG if engaged in farm activities 

such as fertilizer application and making of composts. 

 There is potential of increased food security and nutrition for 

the VMGs  

E: Case studies/profiles of success stories  

Success stories  Cotton farmers in Bura irrigation scheme have recorded higher 

cotton yields (1.5T/acre) whenever they apply DAP (50kg/1.5 acre) 

at planting and CAN (50kg/1.5 acre) at squaring stages as compared 

to those (600 to 700 kg) who do not.  

Application guidelines for users AFA 2021.Cotton Handbook: A guide for farmers and  

Extension officers 

F: Contacts  

Contacts  Centre Directors  

KALRO-Mwea, 

P.o. Box 298 10300. 

Kerugoya 

Email: kalromwea@kalro.org 

Phone 020-202812  

 

mailto:kalromwea@kalro.org
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The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations KALRO, AFA-FCD, MoALF&I, County Governments 

 

 

 

2.4.8 TIMP Name  Use of growth Enhancers to improve soil fertility for increased 

cotton yields  

Category (i.e. technology, 

innovation or management 

practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low production due to poor soil fertility  

What is it? (TIMP 

description)  

Growth hormone or bio stimulants enhance plant growth, and yield. 
These products contain auxins, cytokinins, polyamines, abscisic 

acid, gibberellins and brassinosteroids. They trigger cell division, 
enlargement and elongation. The main source of growth hormones 

is a fast growing seaweed Kelp Ecklonia maxima. Zinc trace element 
required by crops in seed production.  

 

Recommended rate: 2% zinc foliar +25 ppm growth enhancer or 
2% zinc foliar+ 50 ppm growth enhancer as a foliar spray when 

cotton plants are at 4-5 leaf stage.   

 

Method:  

• Apply 50 kg DAP fertilizer at planting  

• Mix growth enhancer to water in the ration of 1:2 (use 10 
litres of the mixture in water for one acre)  Add 960 g of 2% 
zinc mineral.  

• Apply when the cotton is at 4-5th leaf stage as top- dress.  

• Also apply CAN (50kg per acre).  

 

Justification  Currently, grain yield in ASALs is 2-4 (90kg) bags per acre with a 
Break-even of above 5 (90kg) bags per acre.  

Use of growth enhancers supplemented with zinc mineral can 

improve grain yield by and return to investment.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, researchers and Extension staff  
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Approaches used in 

dissemination  

 On farm and on station demonstrations  

 Training workshops, Seminars, Meetings  

 MoA/Extension officers to train farmers  

 Farmer to farmer communication 

 Mass media – Agricultural programmers.  

 Promotional materials (posters/brochures/leaflets, manuals)  

  Farmer field and business schools 

 Agricultural innovation platforms 

 Digital platforms 

Critical/essential factors for 

successful promotion  

 Farmer producer groups for participatory promotion  

 Availability of the required inputs  

 Women and youth have limited access to productive 

resources such as credit to buy fertilizers and manures. 

 Women and youth have limited access to education, 

training and extension services on fertilizer use in cotton 

farming  

 Women have limited access to markets facilities than men  

 Women have less access to agricultural information, 

technology and knowledge on cotton nutrition  

 Organized farmer groups or Common Interest Groups 

(CIGs) to take up promotion of appropriate cotton 

nutrition.  

 Availability of extension services to train and create 

awareness proper cotton nutrition.  

 County Governments to avail necessary fertilizers at 

subsidized prices 

 On farm demonstration sites and farmer exchange visits  

 Men dominates decision making at household and 

community level on types and amounts of fertilizers to be 

applied to cotton.  

Partners/stakeholders for 

scaling up and their roles  

 KALRO: to provide the recommendations  

 Agricultural extension: capacity build farmers and 

dissemination  

 Other research Organizations (ICRISAT)- dissemination 

 NGOs: Mobilization and funding  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Few parts of Makueni and Kitui  

  

Counties where TIMP will be 

up scaled  

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, Siaya  

Challenges in dissemination  • Acquisition of the growth enhancers and zinc mineral fertilizer 
is difficult.  

• Reluctance to adopt a new technology by farmers 



78  

  

Suggestions for addressing the 

challenges  

• Partner with fertilizer dealers and encourage packaging of the 

enhancers for farmers 

• Involve County governments and extension, for financial 

support  

• Extension staff to train and create awareness on the enhancers  

Lessons learned in up scaling 

if any 

 The combination of growth enhancers and zinc minerals 

increased sorghum yield in Makueni farms from 500 kg/ha to 3500 

kg/ha, hence need to validate it for cotton 

 

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Growth enhancers must be accepted by the farmers  

• Growth enhancers and zinc are not harmful to environment  

• Use of fertilizer application recommendation is acceptable  

• Available and ready markets and prices for cotton  

• Some farmers have misconception that cotton plants do not 

require chemical fertilizers. This would affect the adoption of 

the growth enhancers  

• There should be a policy to make growth enhancers by 

exempting them from taxations or availing subsidies to cotton 

farmers. 

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

Basic costs  Cost Approximately KES 25,000  

Estimated returns  Returns Approximately KES 27,000 Profit= 

KES 54,000  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

 Women and youth have limited access to productive 

resources such as credit to buy growth enhancers. 

 Women and youth have limited access to education, training 

and extension services on use of growth enhancers in cotton 

farming  

 Women have limited access to cotton markets than men  

 Women have less access to agricultural information, 

technology and knowledge on growth enhancers  

 Men dominant most decisions at the household and 

community levels on types and amounts of growth enhancer 

to be used at farm level. 

 Men dominant most decisions at the household and 

community levels on types and amounts of growth 

enhancers 

 Cotton is considered as a man’s’ crop and men have the final 

say on the growth enhancers.  

 Women have limited access to information, technology and 

knowledge on disposal of cotton stalk disposal as compared 

to men 

 Women have got limited access to funding as compared to 

men 

 Land ownership is mainly by men who may have no interest 

in cotton farming 
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 There is slow information and awareness flow to female 

farmers due to their low academic levels 

Gender related opportunities   Increased yields to benefit women cotton farmers  

 Employment opportunities for youth males 

  Men and youth males have opportunity to sell growth 

enhancers and earn income.  

 Women have employment opportunities to be employed in 

the farm. 

 Youth can form groups for collecting and selling increased 

produce 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Labour intensity for women will increase when burning and 

shredding the cotton stalks 

 Men dominate in decision making as to what happens to the 

cotton stalks after harvesting 

 Unfriendly dissemination methods and documents  

 VMGs have higher illiteracy, poverty, market access 

problems  

 They have less access to information technology and 

knowledge. 

 The have limited access to resources such as credit to buy 

shredders 

 They have limited access to training and extension services 

on post harvest activities in cotton farming 

 They have low adoption rates due to lack of awareness on 

cotton farming  

VMG related opportunities   VMGs can get engaged in selling growth enhancers and 

fertilizers and earn incomes  

 

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

-  

Application guidelines for 

users  

AFA (2021).Cotton Handbook: A guide for farmers and Extension 

officers 

F: Status of TIMP readiness 

(1-ready for upscaling;, 

2requires validation; 3-requires 

further research)  

Requires validation because it’s a new recommendation  

G: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

The Centre Director, Kibos 
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P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments 

 

  

2.4.9 Technology name  Spacing and plant population   

Category (i.e. technology, 

innovation or management 

practice) 

 

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Inappropriate plant densities result to low seed cotton yields.    

What is it? (TIMP description)  Majority of the cotton farmers in Kenya have adopted an inter row 

spacing of 90 to 100 cm and an intra row spacing of 30 to 60 cm 

resulting to low plant densities. 

Justification  Productivity of cotton crop in Kenya is low compared to other 

cotton producing countries in the world due to inappropriate row 

spacing and plant population amongst other challenges Crop 

canopy optimizes the interception of light, photosynthesis, and the 

allocation of dry matter to harvestable plant parts (yield). There is 

need for site specific plant population densities It is necessary to 

evaluate performance of higher plant densities (74,000 to 100,000 

plants/ha) in cotton growing areas. 

Region promoted  Lamu, Tana Delta, Malindi, Kwale, Taita Taveta, Makueni, Kitui, 

Tharaka Nithi, Meru, Kirinyaga, Muranga, Embu Baringo, Elgeyo 

Marakwet, West Pokot, Busia, Homabay, Siaya and Kisumu 

Counties  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, Researchers and extension staff 

Approaches used in 

dissemination  

Field days, on-farm trials, farm demonstrations, farmer field and 

business schools , Farmer to Farmer Communication, agricultural 

shows, Agricultural Information Platforms, Digital platforms and 

field days  

Critical/essential factors for 

successful promotion  

 Farmer producer groups for participatory promotion on 

optimum cotton densities 

 Availability of demonstration farms and extension officers 

for effective training 

  Availability of markets and good prices for cotton will 

encourage promotion 
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Partners/stakeholders for 

scaling up and their roles 

 Agricultural Extension officers to train and demonstrate to 

the farmers’ importance of optimal plant densities. 

 Private companies selling cotton seed to fund and create 

awareness on optimal cotton plant densities 

 Societies and cooperatives that buy cotton from farmers to 

ensure favourable cotton prices 

 NGOs and CBOs ; Formation and funding of farmer groups 

Extension service providers (private, County) :Capacity 

build farmers and farmer groups 

  NGOs and CBOs: To capacity build farmers and fund them  

C: Current situation and future scaling up  

Current extent of reach  Majority of farmers in all cotton growing counties in Kenya have 

adopted a row spacing of 100 or 90 cm. However the main 
challenge  

is the intra row spacing and number of plants per hole  

Challenges in dissemination   Lack of awareness by growers on importance of optimal 

crop densities in cotton farming 

 Lack of agronomic knowledge on how to attain optimal 

cotton plant densities 

 Inadequate extension staff for effective training on optimal 

cotton crop densities 

 Unfavourable growth conditions during demonstrations 

e.g. Inadequate rains  

Recommendations for 

addressing the challenges  

 Sensitization on importance of optimum plant populations 

towards improved cotton yields and livelihoods  

 Develop site specific spacing requirements for different 

varieties  

Lessons learned  Adoption of appropriate row spacing and plant populations for 

cotton would greatly enhance production efficiency, productivity 

and lint quality  

Social, environmental, policy 

and market conditions necessary  

 Establish minimum threshold levels of plant populations 

for various regions  

 Avail favourable market prices for cotton.  

D: Economic, gender, 

vulnerable and marginalized  

groups (VMGs) 

considerations  

  

Basic costs  KES 0.50 per plant  

Estimated returns  KES 4.5 per plant  
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Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

  The misconception in some regions that cotton is a man’s 

crop is likely to affect adoption of spacing and plant 

population 

 Women and youth have limited access to education, 

training and extension services on spacing and plant 

population of cotton  

 Women may not be aware of the importance of optimal 

crop densities in cotton farming 

 Women have limited access to cotton markets than men  

 Women have less access to agricultural information, 

technology and knowledge on cotton spacing and plant 

population 

 Men dominant most decisions at the household and 

community levels on spacing and plant population. 

 Men dominant most decisions at the household and 

community levels and would affect adoption of spacing 

and cotton plant population 

 Cotton is considered as a man’s’ crop and men have the 

final say on the spacing 

Gender related opportunities   Would create employment for the youth and women in the 

farms, ginneries and textile factories  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have limited access to productive resources such as 

land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 

sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

 VMGs have limited access to seed and information on new 

varieties and production techniques  

 There is low adoption by VMGs due lack of awareness  

VMG related opportunities   Can create employment for VMG if engaged in farm 

activities such as fertilizer application, weeding and 

harvesting  

E: Case studies/profiles of success stories  

Success stories  Lamu, Tana Delta, Malindi, Kwale, Taita Taveta, Makueni, Kitui, 

Tharaka Nithi, Meru, Kirinyaga, Muranga, Embu Baringo, Elgeyo 

Marakwet, West Pokot, Busia, Homabay, Siaya and Kisumu 

Counties  

Application guidelines for users AFA (2021).Cotton Handbook: A guide for farmers and Extension 

officers 
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F: Contacts   

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org 

Phone: 0202028217  

 

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments 

 

 

2.4.10 Technology name  Ratoon cotton  

Category (i.e. technology, innovation or 

management practice)  

Management Practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low yields due to erratic weather conditions in arid and semi-arid  

What is it? (TIMP description)  Ratoon the crop at the end of a cropping season at 15 cm above 

the soil surface and burn the cut stalks and other cotton plant 

remains. 

Justification  Ratoon cotton crop is tolerant to low soil moisture conditions due 

to the already established root system.  

Region promoted  Makueni and Kitui Counties  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers, Extension officers and Producers  

Approaches used in 

dissemination  

Training of trainers, demonstrations, farmer field and Business 

schools, Agricultural innovation platforms, Digital platforms, 

Farmer to farmer communication, field days and leaflets  

Critical/essential factors for 

successful promotion  

Availability of cotton crop planted during the normal rainy 

season  

Partners/stakeholders for scaling 

up and their roles 

 NGOs and CBOs: To mobilize formation of farmer groups 

in readiness for capacity building. 

 Public and Private extension service providers : Capacity 

build CIGs and other farmer organizations 

 Private service providers: Sale of agrochemicals and 

fertilizers 

C: Current situation and future scaling up  

Current extent of reach  Adopted by some farmers in Makueni and Kitui Counties  
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Challenges in dissemination  Inadequate resources to train and establish demonstration plots  

- Ratooned cotton crop is prone to infestation by the mealybug 

and other cotton arthropod pests  

- Pest scouting and effective environmentally gender friendly 

integrated pest management options are recommended  

  

Recommendations for addressing 

the challenges  

- Avail resources for dissemination  

- Establish demonstration plots  

- Use the pest control products in the PCPB list of products that 

are recommended for the control of mealybugs and other 

cotton pests  

Lessons learned  Increased cotton production with limited rainfall  

Social, environmental, policy 

and market conditions necessary  

- This technology will enable production of cotton even in a 

situation where a total crop failure would have occurred  

- Ratooned crop will act as a carbon sink, since the crop has 

green foliage even when the rest of the crops are dry or 

miserable  

- Ratooned crop is deep rooted and result in efficient cycling of 

nutrients from underground to the top  

D: Economic, gender, 

vulnerable and marginalized 

groups (VMGs) considerations  

  

Basic costs  To be determined  

Estimated returns  To be determined  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Women and youth have limited access to education, 
training and extension services than men on ratooning 

 Men dominant most decisions at the household and 
community levels on ratooning options 

 The misconception in some regions that cotton is a man’s 
crop would affect adoption of ratoon cotton 

 Women have less access to agricultural information, 

technology and knowledge on ratoon in cotton 

 Men dominant most decisions at the household and 

community levels on ratoon cotton 

 There is slow information and awareness flow to female 

farmers on ratooning due to their low academic levels 

 

Gender related opportunities   Create employment for the youth who can be engaged in 

ratooning of the crop at the end of the crop cycle 

 There is potentential of stable supply of cotton to the 

market for women and youth as ratooning enable 

production of cotton even in a situation where a total crop 

failure would have occurred 
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VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have limited access to productive resources such as 

land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 

sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness  

VMG related opportunities   There is potentential of stable supply of cotton to the 

market for VMGs as ratooning enable production of 

cotton even in a situation where a total crop failure would 

have occurred  

E: Case studies/profiles of success stories  

Success stories  - 

Application guidelines for users  AFA (2021).Cotton Handbook: A guide for farmers and 

Extension officers 

F: Contacts  

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya 

Email: cd.mwea@kalro.org 

Phone: 0202028217  

 

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

KALRO, AFA-FCD, MoALF&I, County Governments 

 

 

2.4.11 Technology name  Seed dressing  

Category (i.e. technology, 

innovation or management 

practice)  

Management Practice 

A: Description of the technology, innovation or management practice  
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Problem addressed  Low germination rates due to soil borne arthropod pest and 

diseases 

What is it? (TIMP description)  Cotton seeds are coated with insecticide/fungicide to protect 

seedlings from early pests and diseases 

 

 
Source: Macharia JM: KALRO 

Justification  Cotton farmers get cotton seed that is not dressed or is poorly 

dressed. Pathogens that attack cotton at the seedling stage include 

Pythium sp and Rhyzoctonia and early season arthropod pests 

including the cutworms, thrips and aphids are common in our 

environments  

Region promoted  Lamu, Tana River, Malindi, Kwale, Taita Taveta, Makueni, Kitui, 

Tharaka Nithi, Meru, Kirinyaga, Muranga, Baringo, Elgeyo 

Marakwet, West Pokot, Busia, Homa Bay, Siaya, Kisumu counties  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, Farmers, Extension staff and Researchers  

Approaches used in  

dissemination  

Training of trainers, field demonstrations, exchange visit , Digital 

platforms, Agricultural innovation platforms, Farmer Field and 

business schools, Agricultural shows and leaflets 

Most effective approach  Field demonstration  

Critical/essential factors for 

successful promotion  

 Organized farmer groups or Common Interest Groups 

(CIGs) to take up promotion of seed dressing.  

 Availability of extension services to train and create 

awareness seed dressing  

 On farm demonstration farms and farmer exchange visits 

Partners/stakeholders for 

scaling up and their roles 

 NGOs and CBOs: formation and funding of farmer groups 

in readiness of capacity building  

 Public and Private extension providers : To capacity build 

CIGs and other farmer Organizations 

 Private service providers to provide agrochemical, seeds 

and seed dressers 

C: Current situation and future scaling up  

Current extent of reach  Technology adopted by farmers in some cotton producing counties 

like Makueni and Kitui  
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Challenges in dissemination   Inadequate resources to buy seed dresser 

 Requires technical knowledge to dress the seeds 

 Lack of awareness by growers on importance of seed 

dressing 

 Lack of agronomic knowledge on how to dress seed and 

appropriate seed dressers 

  Inadequate extension staff for effective training on seed 

dressing 

 Recommendations  for  

addressing the challenges  

 Seed suppliers to dress the seeds before dispatch to 

farmers  

 Farmers be trained on the need to dress their seed before 

planting 

Lessons learned  Seedlings from dressed seeds are less likely to be infested by early 

pests and soil borne diseases like damping off  

Social, environmental, policy 

and market conditions 

necessary  

 The technology is environmentally friendly  

 Safer to use than the foliar sprays  

D: Economic, gender, 

vulnerable and marginalized 

groups (VMGs) 

considerations  

  

Basic costs  To be determined  

Estimated returns  To be determined  

Gender issues and concerns in 

development, dissemination,  

adoption and scaling up  

 The misconception in some regions that cotton is a man’s 

crop will affect dressing of cotton seed  

 Women and youth have limited access to productive 

resources such as seed dressers  

 Women and youth have limited access to education, 

training and extension services on seed dressing than men  

 Women have less access to agricultural information, 

technology and knowledge on seed dressing  

 Men dominant most decisions at the household and 

community levels including seed dressers 

 •There is slow information and awareness flow to female 

farmers on seed dressing due to their low academic levels 

Gender related opportunities   Opportunities for youths exists in seed dressing  

 The technology have the potential of increasing cotton 

yields hence improving the livelihoods of women and 

youth  
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VMG issues and concerns in 

development, dissemination,  

adoption and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets as they 

sometimes cannot travel to far regional markets due to 

either their sickness, disability or lack of exposure  

 Due to their social status, VMGs are often excluded 

from decision making in development and 

dissemination activities 

 VMGs have limited access to seed and information on 

new varieties and production techniques 

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities   Opportunities exists for VMGs in seed dressing  

 The technology have the potential of increasing cotton 

yields hence improving the livelihoods of women and 

youth  

E: Case studies/profiles of success stories  

Success stories  There has been less reported cases of dumping off in 

Counties planting MAYHCO hybrid cotton seeds that are 

well dressed recently   

Application guidelines for 

users  

AFA (2021).Cotton Handbook: A guide for farmers and Extension 

officers 

F: Contacts  

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

KALRO, AFA-FCD, MoALF&I, County Governments  

 

 

2.4.13 Technology name  Delinted cotton seed  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton yields due to use of underlined poor quality cotton 

seed for planting.  

What is it? (TIMP description)  Seed delinting is the removal of hairs (linters) on the cotton 

seed. The linters are removed by mixing 10 kg of fuzzy cotton 

seed with 1.0l concentrated Sulphuric acid and stirring for 3 

minutes then washing with water and then drying under the 

shade up to 13% moisture  

 

 
Source: Macharia JM: KALRO 

 

Justification  The current practice is used for farmers to plant fuzzy seed 

which have hairs. Use of de-linted seed would minimizes 

wastage of good quality certified seeds from 17.5kg to 

8kg/ha and hence reduced costs. It also reduces carryover of 

such cotton pests like mealybugs. Currently available de-

linted seed is imported and we are yet to provide our farmers 

with delinted seed of the conventional varieties  

 

Region promoted  Kirinyaga  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers and traders  

Approaches used in 

dissemination  

Demonstrations, On farm experimentation and dissemination, 

Farmer field and business school, Farmer to Farmer 

communication, leaflets, Digital platforms, Agricultural 

innovation platforms and field days  

Most effective approach  Demonstrations  

Critical/essential factors for 

successful promotion  

• Avail the cotton seed de-linting protocol to farmers 

• Avail quality fuzzy seed for de-linting 

• Organized farmer groups or Common Interest Groups 

(CIGs) to take up promotion of delinting 

• Availability of extension services to train and create 

awareness about delinting of fuzzy cotton seed before 

planting 

• County and National Governments to fund and promote seed 

delinting 
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• County Governments to avail necessary farm implements 

like seed delinters and sulphuric acid 

• On farm demonstration sites and farmer exchange visits 

Partners/stakeholders for scaling 

up and their roles 

NGOs and CBOs: Facilitate formation of farmer groups in 

readiness for capacity building. 

Public and Private extension providers: Capacity build CIGs 

and other farmer organizations 

Private service providers: To sell agrochemicals and other 

inputs  

C: Current situation and future scaling up  

Current extent of reach  Kitui, Makueni, Lamu, Homa bay and Baringo  

Challenges in dissemination  • Inadequate resources and equipment for delinting 

• Lack of trained personnel who can effectively train farmers 

on seed dressing 

• Lack of quality undelinted cotton seed 

• Lack of awareness by growers on importance of dressing 

cotton seed 

• Lack of agronomic knowledge on how to dress cotton seed 

•  Inadequate extension staff for effective training on seed 

dressing 

Recommendations for 

addressing the challenges  

• Create effective cotton seed system  

• Avail affordable de-linting equipment  

Lessons learned  - 

Social, environmental, policy 

and market conditions necessary  

Market demand for quality seed would lead to greater adoption 

of the technology  

D: Economic, gender, 

vulnerable and marginalized 

groups (VMGs) considerations  

  

Basic costs  To be determined  

Estimated returns  To be determined  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• VMGs have limited access to productive resources such 
as quality delinted cotton seeds  

• VMGs have limited access to training and extension 

services on improvements to cotton seed 

• VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 
sickness, disability or lack of exposure and are subject to 

exploitation by brokers 

• Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

• VMGs have limited access to quality cotton seed and 
information on delinting techniques 

• There is low adoption by VMGs due lack of awareness 
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Gender related opportunities  • Opportunities exists for VMGs in de-linting the seed for 
income 

• The technology offers the potential of increased cotton 
production leading to improved livelihoods for VMGs  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• VMGs have limited access to productive resources such 
as quality delinted cotton seeds  

• VMGs have limited access to training and extension 

services on improvements to cotton seed 

• VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 

sickness, disability or lack of exposure and are subject to 

exploitation by brokers 

• Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

• VMGs have limited access to quality cotton seed and 

information on delinting techniques 

• There is low adoption by VMGs due lack of awareness 

 

VMG related opportunities  • Opportunities exists for VMGs in de-linting the seed for 

income 

• The technology offers the potential of increased cotton 

production leading to improved livelihoods for VMGs  

E: Case studies/profiles of success stories  

Success stories    

Application guidelines for users   AFA (2021).Cotton Handbook: A guide for farmers and 

Extension officers 

F: Contacts   

Contacts  The Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

The Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830   

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

KALRO, AFA-FCD, MoALF&I, County Governments  
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2.5 Soil Fertility Management  

 

2.5.1 TIMP name  Integrated Manure Management (IMM)  

Category (i.e. technology, 

innovation or management 

practice)  

 Management Practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton yields and increased Green House Gases (GHG) 
emissions due to poor manure management and handling.  

What is it? (TIMP description)  Integrated Manure Management (IMM) is the practice of optimal, 

site specific handling of livestock manure from collection, 

through treatment and storage up to application to crops. 

Justification  Land degradation characterized by the declining soil fertility, 
increased soil moisture stress, increased soil erosion and poor soil 
health and low yields. Application of manure to soils enhances soil 
fertility and soil health, improved soil structure and biodiversity 
that leads to increased cotton productivity. However poor manure 
management and handling leads to increased Green House Gases 
(GHG) emissions. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers and Extension staff 

Approaches used in 

dissemination  

• On farm demonstrations   
• Field days.  
• Farmer Field and Business Schools  

•  Digital platforms 

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits  

Critical/essential factors for 

successful promotion  

 

• Model demonstration plots showing response of cotton to 

differently managed manures  

• Existence of farmer groups for participatory promotion  

• Organized farmer groups or Common Interest Groups (CIGs) 

to take up promotion on IMM.  

• Availability of extension services to train and create 

awareness on IMM.  

• County governments to avail necessary farm implements and 

training on IMM 

Partners/stakeholders for scaling 

up and their roles  

• County governments providing extension services, 
farmer mobilization, funding and policy 
formulation  

• ILRI for technical backstopping  

• NGOs and CBs– micro financing services  

• Agricultural input suppliers to provide manure treatment 

chemicals e.g. Effective Microorganisms etc. 

C: Current situation and future scaling up  
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Counties where already 

promoted if any  

Kitui, Makueni and Lamu,  

Counties where TIMP will be 

promoted  

Siaya, Homabay, Kisumu, Busia, Baringo Kitui, Makueni, Lamu,  

Challenges in dissemination  • Lack of model demonstration farms  

• Cultural challenges -Lack of interest by pastoral communities  

• Lack of continuity in training of extension and farmers on 
Integrated Manure Management skills 

• Inadequate extension staff for effective training IMM 

Suggestions for addressing the 

challenges  

• Establishment of demonstration farms by counties  

• Capacity building of pastoral communities on Integrated 
Manure Management and its benefits.  

• Continuous capacity building of farmers and extension 
workers  

Lessons learned if any  • Proper use of manures improves soil fertility  

• Appropriate use of manure enhances crop productivity  

• Farmers need skills in manure preparation, storage and 

application  

• Application of manure reduces need for application of 

inorganic fertilizers. 

• Propagation of invasive weed species when the seed is 
ingested by animals and passed to crop field. 

• Over application of FYM to cotton would result to over 

vegetative growth at the expense of bolls hence reduction of 

lint yield.  

•  Manure can harbor plant disease causing pathogens. 

Social, environmental, policy 

and market conditions necessary  

• Some farmers have misconception that cotton plants do not 

require farm yard manures to perform 

• There should be a favourable policy to encourage use of 

FYM without contaminating water sources  

• Poor handling of organic manure leads to rise in GHG 

emissions.  

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

Basic costs  Proper handling of manure needs labour for collecting the manure, 
building a compost heap, maintaining it and finally transporting 
and applying it field 1 lorry = 6 T costs KES 6,000 

Handling costs KES 4,000 

Estimated returns  Returns dependent on cotton value chain where IMM is practiced 

KES 52,000 – 100,000 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• It is labour intensive in terms of handling and application 

(often by broadcasting) hence may disadvantage women 

• Decision on manure use and handling is dominated by men 

• Women lack appropriate knowledge on how to apply IMM in 

cotton farms 

• There will be increased labour intensity for women involved 

in carrying and spreading manure in the farms 
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• Men dominate in decision making as to manure preparation 

in the households 

• Employment opportunities for youth males in manure 

preparation and handling 

• Women to form groups for selling manures  

• Men and youth males have opportunity to sell manure and 

earn income. 

•  Women have employment opportunities in manure 

application. 

• Youth can form groups for collecting and selling Manure  

• Increased production of cotton leading to improved 

livelihoods for women and youth 

 

Gender related opportunities  • Employment opportunities for youth males in manure 

preparation and handling 

• Women to form groups for selling manures  

• Men and youth males have opportunity to sell manure and 

earn income. 

•  Women have employment opportunities in manure 

application. 

• Youth can form groups for collecting and selling Manure  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• IMM is labour intensive in terms of handling and application 

hence may disadvantage VMGs.  

• VMGs have low adoption due to limited knowledge 

• VMGs have low access to training and manure 

• Men dominate in decision making as to what happens to the 

household manure 

• VMGs have higher illiteracy, poverty, market access 

problems  

• They have less access to information technology and 

knowledge on IMM 

• The have limited access to resources such as credit to buy 

manure and other equipment used in handling manures  

• They have limited access to training and extension services 

on IMM 

VMG related opportunities  Manure is locally available for those farm households with 

livestock and can build on household incomes by selling it.  

E: Case studies/profiles of success stories  

Success stories  • Manure is locally available for those farm households with 

livestock and can build on household incomes by selling it.  

• Increased production of cotton leading to improved 

livelihoods for VMGs  

Application guidelines for use • ISFM –Integrated Soil Fertility Management in Africa: 

Principles, Practices and Developmental Process book. 

TSBF/CIAT 

• Esilaba, A.O.et al. (2021). KCEP-CRAL Climate Smart 

Agriculture Extension Manual. Kenya Agricultural and 

Livestock Research Organization, Nairobi, Kenya 
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F: Status of TIMP readiness 
(1=Ready for upscaling:  

2=Requires validation;  

3=Requires further research  

2 =Requires validation  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217 

  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments 

  

Research gaps  

1. Promote IMM Management practice in counties that have not practiced it.  

2. Conduct nutrient budget study on selected farms utilizing manures 

(including composts) in all the cotton producing ounties.  

 

2.5.2.TIMP name  Integrated Soil Fertility Management (ISFM)  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to declining soil fertility, low organic 

matter, poor soil structure and limited available moisture. 

What is it? (TIMP 
description)  

  

  

It refers to a set of soil fertility management practices that include 

the use of fertilizers, locally available organic inputs and improved 

seed combined to adapt practices to local conditions. It places 

emphasis on the importance of using often scarce resources like 

fertilizer and organic inputs efficiently through techniques such as 

fertilizer banding (field application of fertilizer directly in area of 

root-zone to increase the potential for uptake) and micro dosing 

(applying small quantities of fertilizer with the seed at planting time 

and a few weeks after emergence).  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Justification  Past management of the soils has a major influence on soil fertility 

which in turn influences productivity hence, ISFM optimizes 

agronomic use efficiency of the applied nutrients for improved crop 

productivity 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers and Extension officers  

Approaches to be used in 

dissemination  

• Training workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• On-farm demonstrations  

• Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits  

Critical/essential factors for 

successful promotion  

• Availability of affordable and quality manure, fertilizers and 

clean planting materials 

• Model demonstration farms with different resource endowment 

• Existence of farmer groups for participatory promotion 

• Organized farmer groups or Common Interest Groups (CIGs) to 

take up promotion in ISFM 

• Availability of extension services to train and create awareness 

about ISFM in cotton farming 

• County and National Governments to fund and promote 

application of ISFM in cotton farming 

• County Governments to avail necessary farm inputs like 

fertilizers at subsidized prices 

Partners/stakeholders for 

scaling up and their roles  

• County government extension services; provide training and 
funding to the farmers 

• Participating farmer groups; play coordination role for ease in 
problem identification and dissemination 

• NGOs and CBs– micro financing services 
• Agricultural input suppliers to provide necessary farm inputs 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Siaya, Homabay, Kisumu, Busia, Baringo Kitui, Makueni, Lamu,  

Counties where TIMP will be 

promoted  

Siaya, Homabay, Kisumu, Busia, Baringo Kitui, Makueni, Lamu,  

Challenges in dissemination  • Fixed mindset in some regions/cultures that organic manure 
cannot be applied on crops  

• Misconceptions that the use of chemical fertilizers damage soils  

• Lack of knowledge and awareness in ISFM and related 

agronomic practices among farmers and extension staff. 

Suggestions for addressing 

the challenges  

• Awareness trainings to change the mindset of certain 
communities on role of organic manure in crop cultivation 

• Farmer training on the usefulness of fertilizer applications to 

clear the misconceptions about fertilizers 
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• Capacity building of farmers and extension staff on the 

application of ISFM and related agronomic practices  

Lessons learned if any  For ISFM to succeed, good germplasm/seed/seedlings, etc. is 

required since farmers tend to re-use previous planted materials.  

Social, environmental, policy 

and market conditions 

necessary  

• Practice is socially acceptable to farming community and 

environmentally friendly. 

• Increased cotton productivity will provide supply to the needy 

market. 

• Supportive policy frameworks are available to ensure sustainable 

production of cotton.  

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

Basic costs  This is a technically demanding technology and high cost in areas 

where application of ISFM is non-responsive. 

KES 25,000 

Estimated returns  Farmers who have adopted ISFM technologies have more than 

doubled their agricultural productivity and increased their farm level 

incomes by 20 to 50 percent. Cotton will yield 1.5t/acre @KES 

51/Kg. 78,000 – 25,000 = 53,000 

Gender issues and concerns 
in development,  

dissemination adoption and 

scaling up  

• ISFM integrates participation of male and female gender roles 

during field activities. 

•  Female gender are disadvantaged where application of heavy 

loads of manure are to be incorporated in the field. 

•   Adoption and scaling up of ISFM technologies could be 

affected by the ownership of the farm that are mainly male 

owned where the man does not own the technology 

• Women have less access to training and extension services on 

the ISFM 

• Decision making at the farm level on the ISFM is dominated by 

Male Gender  

• Women and youth have limited access to productive resources 

such as fertilizers and quality seeds than men  

• Women have less access to agricultural information, technology 

and knowledge  

• The misconception in some regions that cotton is a man’s crop 

will affect adoption of ISFM  

• There is slow information and awareness flow to female farmers 

due to their low academic levels 

Gender related opportunities  • Apart from the inorganic fertilizers and good seed, the practice 

adopts other locally available materials that saves on cost which 

is good for all gender in the farm household.  

• ISFM will create employment opportunities for youth males 

employed in spraying and scouting teams 

• Women and youth males have opportunity to sell manures, 

fertilizers and seed to earn income.  
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• Women have employment opportunities in the farm activities. 

 

VMG issues and concerns in 

development, dissemination 

adoption and scaling up  

• Some VMGs are physically disadvantaged for a practice like 

ISFM due to their nature.  

• They are also resource poor and may not have the resources to 

purchase manures, seed and fertilizers as required for successful 

implementation of the practice. 

• They have low adoption due to limited knowledge on ISFM 

• Men dominate in decision making as to fertility options to be 

adopted at household level. 

• VMGs have higher illiteracy, poverty, market access problems  

• They have less access to information technology and knowledge 

on ISFM. 

• They have low adoption rates due to lack of awareness on 

application of ISFM in cotton farming 

 

VMG related opportunities  • The technology if well-practiced can increase farm incomes of 

VMGs by up to 50%.  

• There is potential of improved production leading to stable 

supply of cotton to the markets and livelihoods for VMGs 

 

E: Case studies/profiles of success stories  

Success stories  • ISFM adoption has been successful in sorghum and millet value 

chains in Machakos where productivity has improved  

Application guidelines for 

users 

Esilaba, A.O. et al. (2021). KCEP-CRAL Integrated Soil Fertility 

and Water Management Extension Manual. Kenya Agricultural 

and Livestock Research Organization, Nairobi, Kenya 

F:  Status  of  TIMP  

readiness  

(1=Ready for upscaling:  

2=Requires validation;  

3=Requires further research  

2 =Requires validation  

G: Contacts   

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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 Research Gaps  

1. Validation of the ISFM technology in counties where technology has not been tested.  

2. Testing (fertilizer types, rates, frequencies) with different value chains  

  

 

2.5.3. TIMP name  Rapid soil testing services  

Category (i.e. technology, 
innovation or management  

practice)  

Management practice 

A: Description of the technology, innovation or management practice  

Problem addressed  

 

Inadequate methods for quick and reliable soil and leaf testing that is 

cheap and easily affordable to farmers in Kenya  

What is it? (TIMP  

description) 

This is a dry method for soil testing using simplicity of light— the 
interaction of electromagnetic radiation with matter to characterize 
biochemical composition of a soil and/or plant tissue.  
It requires partners involved (ICRAF, iSDA and SoilCares) to work 
closely with KALRO and County agricultural officers to sensitize 
farmers to embrace the testing method. 

Justification  Soil testing is the basis for good fertilizer management that 
maintains the productivity of soil and improves the quantity and 
quality of crops and prevents environmental pollution from excess 

fertilizer application 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension officers and researchers 

Approaches to be used in 

dissemination  

• Farmer to farmer visits 

• Training in workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• On-farm demonstrations  

•  Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

•  Farmer Exchange visits 
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Critical/essential factors for 

successful promotion.  

• Availability of the necessary equipment for rapid on the spot soil 
testing.  

• Established rapport between farmers and the technical personnel 
involved in soil testing.  

• Adequate qualified staff and equipment to cover the large 
number of samples from the target 24 cotton growing counties 
before the planting season begins.  

• A well designed storage system for keeping information obtained 
at farm level including (GPS readings, physical description of the 
locations, raw measured scanned data, and fertilizer 
recommendation according to crop type suitability).  

• Availability of a mobile van to mount the equipment.  
• Farmers must understand, trust, and be willing to act upon the 

information from test report  

• Model demonstration farms  

• Existence of farmer groups for participatory promotion 

  

Partners/stakeholders for 

scaling up and their roles  

• County government extension services; providing the link to 
farmers given that agriculture is devolved.  

• Soil Cares; Provides soil scanners technology and capacity 
building in collaboration with KALRO and ICRAF,  

• ICRAF and iSDA tests and validates the recommendation 
obtained in collaboration with Soil Cares and KALRO.  

• Fertilizer companies; To provide fertilizer blends according to 
soil health status  

• Agro dealers to stock required fertilizers that is readily 

available to farmers  

C: Current situation and future scaling up  

Counties  where 

 already promoted  

Technology has not been promoted though testing has been ongoing 

in a few counties  

Counties where TIMP will be 

up scaled  

All the 24 KCSAP counties  

Challenges in dissemination  • It requires continuous updating methods to improve 
recommendations.  

• Lack of awareness on the importance of regular testing of soil 

quality. 

• Lack of agronomic knowledge on how test soil quality 

•  Inadequate extension staff for effective training on soil testing 

Suggestions for addressing the 

challenges  

• Awareness creation, intensive farmer field training (capacity 
building) by extension staff 

• Make the whole process cost efficient.  

• Use of scanners (spectroscopy) and less wet chemistry analysis.  

• Automated pipelines for updating existing recommendation 

methods.  

• County governments to increase the soil testing sites. 

Lessons learned in upscaling 

if any  

Increased crop yields have been realized from application of soil 

test results.  
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Social, environmental, policy 
and market conditions  

necessary  

• Technology is socially acceptable since it will bringincome, 

increases food production, nutrition security and family improve 

on social cohesion.  

• It is environmentally friendly since farmers will only apply the 
required amounts of fertilizers hence no excess nutrients to 
contaminate ground and surface water 

• The increased productivity will provide supply to the markets 
•  Supportive policy frameworks are put in place 

 

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

Basic costs  • Soil testing equipment and consumables, sampling and 
packaging materials, personnel. The actual costs will be 
determined upon consultation.  

• Shipping selected soil and plant materials for further testing 

and results verification in a certified lab.  

Estimated returns  Dependent on the enterprise adopting the service, but estimated at 

least 30% of current returns and no doubt will be making agronomy 

great again.  

Gender issues and concerns 

in development, 

dissemination adoption and 

scaling up  

• The technology brings services closer to the users saves time 

and resources to the farmers (men, women and youth) 

• The technology may favour youth who are better placed to 
handle the modern testing equipment. 

• Decision on soil testing is dominated by men 
• Women have less access to training and extension services 

on the Rapid soil testing Technology  
• The misconception in some regions that cotton is a man’s 

crop 
• Women and youth have limited access to productive 

resources such as credit to purchase soil testing technology. 

- Women and youth have limited access to education, training 
and extension services on rapid soil testing technology  

- Women have less access to agricultural information, 
technology and knowledge on rapid soil testing technology  

- Men dominanate most decisions at the household and 
community levels soil testing technology 

Gender related opportunities  • Offers employment especially for the youth where soil 
sampling champions will be trained to help the local 
community in sampling.  

• The technology improved production and quality 
increasing income for the women, men and youth 

VMG issues and concerns in 

development, dissemination 

adoption and scaling up  

• Men dominate in decision in the household as to whether 
soil testing is necessary 

• VMGs have higher illiteracy, poverty, market access 
problems  

• They have less access to information technology and 
knowledge on rapid soil testing 

• The have limited access to resources such as rapid soil 
testing kits 
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• They have limited access to training and extension services 
on rapid soil tests 

VMG related opportunities  This is a TIMP that will bring soil testing services nearer to this 

group of farmers and therefore is a saving and is also expected to 

improve productivity 

E: Case studies/profiles of success stories  

Success stories  Has been tested used successfully by other organizations like 
ICRAF, Soil Cares & KESREF.  

It has been adopted at Kenya cane testing centre for checking 

maturity level and quality of sugarcane.  

Application guidelines for 

users  

-  

F:  Status  of  TIMP  

readiness  

(1=Ready  for  upscaling:  

2=Requires    validation;  

3=Requires further research  

2= Requires validation  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) C. Kibunja (Kabete) A. Sila, D. 

Kamau, A.O. Esilaba (Hqts) 

Partner organizations  KALRO, AFA-FCD, MoALF&I, County Governments, Soil 

Cares, ICRAF and iSDA 

  

Research gaps:  

• Testing paired soil and crop samples to determine nutrients in the soil and what is 
available to plant.  

• Determine nutrient deficiency and make recommendation for the type of fertilizer to 
use and at what rate.  

• Developing a fertilizer recommendation system with options for new blends.  
• Working with fertilizer companies to produce fertilizer blends packaged in smaller 

quantities per farmer needs.  
• Using scanners at farm level to undertake fertilizer quality analysis, e.g. quantitative 

and qualitative analysis, major and trace elemental analysis, and chemical and physical 
analysis.  

• Updating existing soil maps with newly acquired soil data to provide current soil 
fertility status in the country.  

  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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 2.6  Soil and Water Management  

2.6.1 TIMP name  Contour bunds  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to soil erosion from increased run off and 

low soil water retention capacity in most soils  

What is it? (TIMP description)  

  
  

Contour bunds are stone or earthen walls built across a slope to prevent 

runoff. Making furrows parallel to the contours ensures that rainfall and 

runoff are spread evenly over a field. The earthen bund is formed by 

excavating a channel and creating a small ridge on the downhill side. 

Thus contour bunds resemble narrow channel terraces commonly 

referred to as “fanya chini” terraces. The technology is highly suitable 

for areas with unpredictable rains especially the drought-prone areas 

(ASALs).  

Justification  Contour bunds resemble narrow channel terraces commonly referred to 

as “fanya chini” terraces and concentrates moisture into the ridge and 

furrow area where the crops are planted by trapping run off water from 

the catchment area between them thus decreases the risk of soil erosion.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers and extension staff 

Approaches to be used in 

dissemination  

• On-farm demonstrations  
• Training workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer Exchange visits  

Critical/essential factors for 

successful promotion  

• Availability of labour as the technology is labour intensive.  

• Farmers and extension service with skills to design and construct 
contour bunds.  

• Land tenure systems that allow individual ownership  

• Availability of farm implements  

Partners/stakeholders for scaling 

up and their roles  

• County government extension service providers for delivery of 
information to farmers, technology access, capacity building  

• Community farmer groups to provide on-farm demonstration plots 

to hold farmer field schools.  

• Extension service providers for capacity building and access to 

technology  

• Organized farmer groups or Common Interest Groups (CIGs) to 

take up promotion of Contour bunds.  

• County and National Governments to fund and provide policy 

guidelines.  
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• County Governments to avail necessary farm implements like 

hoes and spades at subsidized prices.  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Current extent of reach  Practiced extensively among households in Makueni and Machakos 

especially in the hilly regions.   

Counties where TIMP will be 

promoted 

Lamu and Tharaka Nithi 

Challenge(s) in development and 

dissemination. 

• Increased risk of soil erosion if contours are improperly laid out  

• The technology is labour intensive and many farmers may find it 
difficult to implement at large scale  

• Land tenure systems – communal land ownership, or in places 

where individuals do not have land title deeds 

• High cost of farm implements  

• Misplaced beliefs that making contour bunds is men’s work  

• Inadequate number of competent staff to effectively train farmers 

on establishment and maintenance of contour bands 

• Lack of awareness about importance of contour bunds 

Suggestions for addressing the 

challenges  

• Farmers need to be supported with appropriate equipment for 
preparation of contour for efficiency and increased output per man 
hour.   

• Training youthful farmers to be champions of contour bunds 
construction at the ward level/village level.  

• Training on site-specific designs and construction of contour 
bunds  

• Fast-track land registration 

• County governments to subsidize price of farm implements  

Lessons learned, if any  • Terracing is largely popular due to the rapid benefits it gives in 
terms of improved crop performance.  

• Existence of well-developed self-help groups can lead to 
successful soil and water conservation activities.  

• Conducting well publicized campaigns has been found to add to 
the success of soil and water conservation.  

• Similarly, when the farmers are adequately trained and sensitized 

on the technology, many of them would be willing to invest.  

Social, environmental, policy 

and market conditions necessary  

• Enforce policies on soil and water conservation at the County 
level  

• Create awareness on the importance of soil and water 
conservation  

• Avail low cost technologies for soil and water conservation  

• Policies that support individual land tenure systems  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations  
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Gender related opportunities • Increased agricultural production will increase access to food and 
income among all gender.  

• Potential for employment creation - youthful male and women will 
provide labour during the implementation of the technology 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

•  Limited access to information may limit the VMG from access 
and use of contour bands 

• Limited attendance during awareness and sensitization campaigns 
due to physical body challenges or insecurity challenges limits use 
of technologies.  

• Making the contour bands is labour intensive and may be difficult 
for the VMG to implement in the field.  

• The labour cost of adopting this technology might be out of reach 
for the VMGs thus affecting adoption and scaling up.  

• Making of contours demands proper training and access to 
information to enable proper implementation. This might be 
lacking among the VMGs  

• Competing priorities and household decisions might hinder 

adoption and scaling up. 

VMG related opportunities  Application of contour bund is expected to improve agriculture 

production thus, more food and income for the VGMs.  

E: Case studies/profiles of success stories  

Success stories, if any  The Kyungu Mwethya group in Machakos made terraces to control soil 

erosion and they produced better crop harvest. 

Basic costs  The main input cost is the labour for contour preparation. The cost will 

depend on the land size and the landscape terrain/slope   

Estimated returns The returns depends on the value chain being addressed 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Ownership of or access to land may limit women in some regions  

• Making decisions on contour bunds may limit women in some 
regions where decision making is men dominated  

• Differing accessibility of the technology and information may 
disadvantage different gender  

• The technology is labour intensive hence may disadvantage 
women and members who cannot procure labour services   

• Differing accessibility of information between men and women 
because of gender norms that place access to new information and 
technologies in the hands of male heads will affect adoption and 
scaling up of contour bunds The misconception in some regions 
that cotton is a man’s crop 

• Women and youth have limited access to education, training and 
extension services on making of contour bunds in cotton farming  

• Women have limited access to cotton markets than men  

• Women have less access to agricultural information, technology 
and knowledge on contour bunds  

There is slow information and awareness flow to female farmers due to 

their low academic levels 
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Application guidelines for users  Esilaba, A.O. et al. (2021). KCEP-CRAL Integrated Soil Fertility 

and Water Management Extension Manual. Kenya Agricultural and 

Livestock Research Organization, Nairobi, Kenya 

 

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 Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations and their 

roles 

KALRO, AFA-FCD, MoALF&I and County Governments 

  

Research gaps:  

1. Develop site-specific designs for construction – validation in other regions  

2. Conduct trade off analysis (economic analysis) of contour bunds as a soil and water 

management technology in the various AEZs and along specific value chains  

3. Develop low cost mechanized tools to ease labor demands in contour construction 

and maintenance  

 

2.6.2. TIMP name  Zai Pits  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Unreliable water to sustain a crop as a result of high seasonal rainfall 

variability leading to reduced cotton yield or total crop failures.  

What is it? (TIMP description)  

  
  

Zai Pits are small planting pits typically measuring 15-30cm in width, 

10-20cm deep and spaced at intra-row 60-80cm and inter-row space of 

100cm plante with 4 plants after filling one to three handfuls of organic 

material such as manure, compost, or dry plant biomass.  

mailto:cd.narl@kalro.org
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Justification  Plant cotton in Zai Pits improves productivity, management of degraded 

lands, reduces soil erosion, vegetation loss and biodiversity  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension officers and researchers 

Approaches to be used in 

dissemination  

• On-farm demonstrations during farmer field schools 
• Training workshops.  
• Farmer Field and Business Schools (FFBS)  

• Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits farmers through farmer groups, Agrovets 

and the County extension offices. 

Critical/essential factors for 

successful promotion  

• Availability of labour as the technology is labour intensive.  

• Farmers and extension service with skills to design and construct 
Zai pits.  

• Availability of affordable organic matter i.e. manure and/or 

compost 

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote the adoption of Zai pits.  

• Availability of extension services to train and create awareness 

on Zai pits 

• County and National Governments to fund and promote the 

adoption of Zai pits.  

• County Governments to avail necessary farm implements at 

subsidized prices  

Partners/stakeholders for 

scaling up and their roles  

• County government extension services to train the farmers.  

• Community farmer groups to provide on-farm demonstration 
plots to hold farmer field schools  

• NGOs and CBOs for capacity building, policy support in soil and 

water conservation issues. 

• Public and Private extension service providers to build the 

capacity of CIGs and input suppliers.  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Counties where TIMP will be 

promoted  

Busia, Kisumu, Bomet, Kericho Tharaka Nithi, West Pokot, Nyeri, 

Machakos, Taita Taveta, Isiolo, Lamu.  

Challenge(s) in development 

and dissemination  

 

• The technology is labour intensive and many farmers may find it 
difficult to implement at large scale  

• High cost of farm implements  

• Misplaced beliefs that making Zai pits is males work  

• Inadequate knowledge staff to effectively train farmers on making 

of Zai pits 

• Lack of awareness about importance of zai pits in cotton farming 

•  Inadequate extension staff for effective training Zai pits 
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Suggestions for addressing the 

challenges  

• Farmers need to be supported with appropriate equipment for 
preparation of Zai pits for efficiency and increased output per man 
hour.   

• Training youthful farmers to be champions of Zai pits construction 

at the ward level/village level. 

• Extension staff to train the farmers in order to create the awareness 

about Zai pits. 

Lessons learned, if any  The technology has huge potential to increase farmers’ resilience 

especially in ASALs. Similarly, when the farmers are adequately 

trained and sensitized on the technology, many of them would be 

willing to invest.  

Social, environmental, policy 

and market conditions 

necessary  

• Enforce policies on soil and water conservation at the County level  

• Create awareness on the importance of soil and water conservation  

• Avail low cost technologies for soil and water conservation  

• Policies that support individual land tenure systems  

• Provide support in the establishment of the Zai pits  

• County Government to avail farm implements at subsidized prices 

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

Basic costs  The main input cost is the labour for Zai pit preparation. It is estimated 

that 4mds will make zai pits on 1 acre= KES 16,000   

Estimated returns  KES 52,000- 16,000= 36,000 per acre 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Ownership of or access to land, farming inputs and credit is an 
important gender issue in the adoption of Zai pits.  

• Making decisions on land use, what to grow, expenditures and 
savings is an important gender consideration in Zai Pits. This may 
disadvantage women  

• Differing accessibility of the technology between men and 
women because of gender norms that place access to new 
information and technologies in the hands of male heads of 
households is a significant gender concern in adoption  

• Ownership of or access to land, farming inputs, information 

technologies (radios, cell phones) and credit will affect adoption 

and scaling up by women and youth 

• The misconception in some regions that cotton is a man’s crop 

• Women and youth have limited access to education, training and 
extension services on use of growth enhancers in cotton farming  

• Women have limited access to cotton markets than men  

• Cotton is considered as a man’s’ crop and men may have the 

final say on adoption of zai pits  

• There is slow information and awareness flow to female 

farmers due to their low academic levels 

 

Gender related opportunities  •  Increased cotton yield will increase access to food and income 
among women, male and youth.  

• Youthful male and women will provide labour during preparation 

of Zai pits. 
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VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Limited of access to information on zai pits due to factors like 
physical disability   

 In attendance during awareness and sensitization campaigns 
due to physical body challenges or insecurity challenges.  

 The technology is labour intense and may be difficult for the 

VMG to implement in the field.  

 Men dominate in decision making in many households and this 

may affect adoption 

 VMGs have higher illiteracy, poverty, market access problems  

 They have less access to information technology and 

knowledge. 

 The have limited access to resources such as credit to buy farm 

implements 

 They have limited access to training and extension services on 

use of zai pits in cotton farming 

 They have low adoption rates due to lack of awareness on zai 

pits 

VMG issues and concerns in 

adoption and scaling up  

•  The labour cost of adopting zai pits technology might be out of 
reach for the VMGs thus affecting adoption and scaling up.  

• The technology demands proper training and access to information 
to enable proper implementation. This might be lacking among the 
VMGs  

• Competing priorities and household decisions might hinder 
adoption and scaling up.  

• The technology involves carrying of manure to the field during 
establishment which may be difficult for the physically weak 
VMGs 

 

VMG related opportunities  Application of Zai pits is expected to improve cotton production 

andthus, more income for the VGMs.  

E: Case studies/profiles of success stories  

Success stories, if any  Two women groups in Kiliki, Matungulu sub-County of Machakos 
County  

Application guidelines for users Esilaba, A.O. et al. (2021). KCEP-CRAL Integrated Soil Fertility and 
Water Management Extension Manual. Kenya Agricultural and 

Livestock Research Organization, Nairobi, Kenya 

F: Status of TIMP readiness  

1. Ready for up scaling,  

2=Requires validation;  

3=Requires further research  

  

2=Requires validation  
  

G: Contacts  

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

mailto:cd.narl@kalro.org
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Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217 

  

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations KALRO, AFA-FCD, MoALF&I and County Governments 

  

Research gaps  

1. Validation of the economic viability of the technology in counties where it has never been used.  

 

2.6.3. TIMP name  Bench terraces  

Category (i.e. technology, 

innovation or management  

practice)  

Management practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to soil erosion, decreased water retention 

capacities due to increased runoff in most soils of ASALs.  

 

What is it? (TIMP description)  

  
  

Bench terraces consist of a series of beds which are more or less level 

running across a slope at vertical intervals, supported by steep banks 

or risers (walls or bunds). The flat beds created by bench terraces 

enable the cultivation of crops on medium to steep slopes. The 

technology is highly suitable for semi-arid to humid regions of rainfall, 

700mm or more; medium to steep slopes (12- 47%) (Bench terraces 

are not recommended for slopes less than 12%); soil depth of greater 

than 50cm; and areas with no gullies, nor stones.  

 

Justification  Agricultural production is threatened in many parts of the Kenya by 

soil erosion and limited soil moisture. Conservation of soil and 

moisture through construction of bench terraces has led to better and 

more reliable cotton yields especially in the ASAL counties of Kenya. 

  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, researchers and extension officers 
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Approaches to be used in 

dissemination  

• On-farm demonstrations during farmer field schools  

• Extension information materials distributed to farmers 

through farmer groups and the County extension service 

providers. 

• Training workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

•  Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits  

• Farmer visits 

Critical/essential factors for 

successful promotion  

• Availability of labour is key as the technology is labour intensive.  

• Farmers and extension service with skills to design and construct 

contour bunds.  

• Land tenure systems that allows individual ownership 

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote uptake of bench terraces.  

• Availability of extension services to train farmers and create 

awareness about bench terraces 

• County and National Governments to fund and promote terracing.  

• County Governments to avail necessary farm implements like 

tractors, ox ploughs, spades and hoes at subsidized prices 

Partners/stakeholders for scaling 

up and their roles  

• County government extension service providers for delivery of 

information to farmers, technology access, capacity building  

• Community farmer groups to provide on farm demonstration plots 

to hold farmer field schools.  

• External service providers for capacity building and access to 

technology  

• NGOs and CBOs for organizing farmers to form uptake groups 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Counties where TIMP will be 

promoted  

Lamu.  

Challenge(s) in development 

and dissemination  

• Increased risk of soil erosion if terraces are improperly laid out  

• Labour intensive during construction and maintenance and many 

farmers may find it difficult to implement at large scale  

• Land tenure systems – communal land ownership, or in places 

where individuals don’t have land title deeds  

• Lack of awareness by cotton growers on importance of bench 

terraces in cotton farming 

• Inadequate extension staff for effective training of farmers on 

how to make bench terraces 

Suggestions for addressing the 

challenges  

• Farmers need to be supported with appropriate farm implements 
for preparation of Bench terraces  

• Training youthful farmers to be champions of making bench 
terraces construction at the ward level/village level.  
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• Training on site specific designs and construction of bench 
terraces 

•  Fast track land registration  

Lessons learned, if any  • Terracing is largely popular due to the rapid benefits it gives in 
terms of improved crop yields  

• Existence of well-developed farmer groups can lead to successful 
soil and water conservation activities.  

• Conducting well publicized campaigns has been found to add to 
the success of soil and water conservation.  

• Similarly, when the farmers are adequately trained and sensitized 

on the bench terraces as a soil and water management practice, 

many of them would be willing to invest.  

Social, environmental, policy 

and market conditions necessary  

• Enforce policies on soil and water conservation at the County 
level by use of terraces  

• Create awareness on the importance of soil and water 
conservation by use of bench terraces   

• County Governments to put up policies that support individual 

land tenure systems to allow investment in bench terracing 

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

Basic costs  The main input cost is the labour for Bench terrace preparation. 

The cost will depend on the land size, labor costs and the 

landscape terrain/slope   

Estimated returns  The returns depends on the value chain being addressed  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Differing accessibility between men and women because of 
gender norms places access to new information and technologies 
in the hands of male heads of will affect adoption and scaling up 
of bench terraces.  

• Ownership of or access to land and credit will affect adoption and 
scaling up of bench terracing.  

• The misconception in some regions that cotton is a man’s crop 

• Women and youth have limited access to productive resources 
such as credits to purchase farm implements. 

• Women and youth have limited access to education, training and 
extension services on bench terracing in cotton farming  

• Women have limited access to cotton markets than men  

• There is slow information and awareness flow to female farmers 
due to their low academic levels 

• The technology is labor intensive which might affect adoption by 
women 

Gender related 

opportunities  

• Increased cotton production will increase access to food and 
income among all gender 

• Both men and women will have opportunities to provide labour 

during making of terraces for income generation  
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VMG issues and concerns 

in development and 

dissemination  

• The labour cost of adopting this technology might be out of reach 
for the VMGs thus affecting adoption and scaling up 

• The technology demands proper training and access to 
information to enable proper implementation. This might be 
lacking among the VMGs 

• Lack of access to information will limit the VMG accessing and 
adopting the technology 

• VMGs have higher illiteracy, poverty, market access problems  

• They have less access to information technology and knowledge. 

• The have limited access to resources such as credit to buy 
shredders 

• They have limited access to training and extension services on 
post harvest activities in cotton farming 

• They have low adoption rates due to lack of awareness on cotton 
farming 

VMG related opportunities  Application of bench terraces is expected to improve agriculture 

production thus, more food and income for the VGMs.  

E: Case studies/profiles of success stories  

Success stories, if any  Mukethe Mbithi is a member of the Kyungu Mwethya group in 
Machakos "Before making the bench terraces we didn't have good 
harvests because the soil was eroded. When we put fertilizer on, the 
water washed It into the river and the maize grew short. But when we 
made terraces the soil erosion stopped and we got good crops.  

Application guidelines for users Esilaba, A.O. et al. (2021). KCEP-CRAL Integrated Soil Fertility and 
Water Management Extension Manual. Kenya Agricultural and 
Livestock Research Organization, Nairobi, Kenya 

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

 2=Requires validation;  

3=Requires further research  

1 Ready for upscaling  
  

G: Contacts  

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

mailto:cd.narl@kalro.org


114  

  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments 

 

 

2.6.4 TIMP name  Fanya Juu Terraces  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  The risk of soil erosion and increased run off; low soil water retention 

capacity in most soils.  

What is it? (TIMP description)  

  
  

‘Fanya juu’ terraces are constructed by excavating soil and throwing it 
up-slope to make an embankment. The embankment forms a runoff 
barrier and the trench (ditch) is used to retain or collect runoff. The 
embankments are usually stabilized with fodder grasses. Crops, such as 
bananas, pawpaws, citrus and guava, are grown in the ditches. Through 
gradual redistribution of soils within the field, the terraces level off.  

  

The technology is highly suitable in low annual rainfall areas (less than 

700mm); moderate slopes (less than 20%); deep soils (more than 60 cm); 

and hilly areas that are subject to widespread erosion.  

Justification  The impacts of climate change such as low and erratic rainfall continue 

to threaten agricultural production, food security and livelihoods 

especially in the ASALs. Agricultural production is threatened in many 

parts of the Kenya by soil erosion and limited soil moisture. 

Conservation of soil and moisture through construction of terraces has 

led to better and more reliable crop yields especially in the ASAL 

counties of Kenya.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers and extension officers 

Approaches to be used in 

dissemination  

• Training workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits 

• Farmer visits  

Critical/essential factors for 

successful promotion  

• Availability of labor as the technology is labor intensive 

• Farmers and extension service with skills to design and construct 

Fanya Juu Terraces 

• Land tenure systems that allows individual ownership  

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote contour bunds.  
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• Availability of extension services to train and create awareness 

about contour buds 

• County and National Governments to fund and promote.  

• County Governments to avail necessary farm implements like 

tractors, ox ploughs sub-soilers, rippers and hoes at subsidized 

prices. 

Partners/stakeholders for 

scaling up and their roles  

• County government extension service providers – delivery of 
information to farmers, technology access, capacity building  

• Community farmer groups – Provide on farm demonstration plots 
to hold farmer field schools.  

• External service providers – capacity building and access to 

technology  

• NGOs and CBOs for organizing farmers into uptake groups and 

funding 

• National government: Policy and allocation of funds 

C: Current situation and future scaling up  

Counties where already  

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Current extent of reach  Practiced in many parts of Makueni, Machakos, Tharaka Nithi, 

Kakamega, Nyeri, Meru, especially among households with steep 

sloppy land  

Counties where TIMP will be 

promoted  

Lamu.  

Suggestions for addressing the 

challenges  

• Farmers need to be supported with appropriate equipment for 

preparation of terraces for efficiency and increased output per man 

hour 

• Training youthful farmers to be champions of ‘fanya juu’ terraces 

construction at the Ward level/village level 

• Training on site specific designs and construction of ‘fanya juu’ 

terraces  

• Fast-track land registration  

Lessons learned, if any  • ‘Fanya juu’ terracing is largely popular due to the rapid benefits it 
gives in terms of soil and water conservation.  

• Existence of well-developed self-help groups can lead to 
successful soil and water conservation activities by using terraces.  

• Conducting well publicized campaigns has been found to add to 
the success of soil and water conservation.  

• Similarly, when the farmers are adequately trained and sensitized 

on the technology, many of them would be willing to invest.  

 

Social, environmental, policy 

and market conditions 

necessary  

• Enforce policies on soil and water conservation at the County level  

• Create awareness on the importance of soil and water conservation  

• Avail low cost technologies for soil and water conservation  

• Policies that support individual land tenure systems  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations  
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Basic costs  The main input cost is the labour for terrace preparation. The cost will 

depend on the land size and the landscape terrain/slope   

Estimated returns  The returns depends on the value chain being addressed  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Ownership of or access to land may limit women in developing 
terraces  

• Limited decision making power on land use may limit women in 
accessing and adopting terracing  

• Differing accessibility of the technology and information may 
disadvantage women and in some instances men  

• Limited access to credit will affect adoption and scaling up of 

terracing among women.  

• The misconception in some regions that cotton is a man’s crop 

• Women and youth have limited access to education, training and 
extension services on making of terraces in cotton farming  

• Women have limited access to cotton markets than men  

• Women have less access to agricultural information, technology 
and knowledge on terracing in cotton farms 

• Men dominant most decisions at the household and community 

levels on spacing and plant population. 

 There is slow information and awareness flow to female farmers due 

to their low academic levels 

Gender related 

opportunities  

• Increased agricultural production will increase access to food and 
income among all gender.  

• Youthful male and women will provide labour during the 

implementation.  

VMG issues and concerns 

in development and 

dissemination  

• Limited access to information will limit access to information and 
adoption  

• Limited decision making power on land use may limit VMG in 
accessing and adopting the management practice 

• May not be in attendance during awareness and sensitization 
campaigns due to physical body challenges or insecurity 
challenges.  

• The technology is labour intense and may be difficult for the 
VMG to implement in the field.  

• The labour cost of adopting this technology might be out of reach 
for the VMGs thus affecting adoption and scaling up.  

• The technology demands proper training and access to 

information to enable proper implementation. This might be 

lacking among the VMGs  

VMG related opportunities  Application of contour ridge is expected to improve agriculture 

production thus, more food and income for the VGMs.  

E: Case studies/profiles of success stories  

Success stories, if any  Over 50,000 smallholder farmers in lower Eastern counties of Kenya 

are recording a more than doubling of yields and reduced soil erosion 

after embracing a soil conservation scheme that involves digging of 

trenches in hillside to trap runaway water and soil.  
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Application guidelines for users   Esilaba, A.O. et al. (2021). KCEP-CRAL Integrated Soil Fertility and 

Water Management Extension Manual. Kenya Agricultural and 

Livestock Research Organization, Nairobi, Kenya 

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

 2.Requires validation;  

3.Requires further research  

1 Ready for upscaling  
  

G: Contacts  

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments 

 

 

2.6.5. TIMP name  Stone lines  

Category (i.e. technology, 

innovation or management 

practice)  

Management practices  

A: Description of the technology, innovation or management practice  

Problem addressed  The risk of soil erosion and increased run off; low soil water retention 

capacity in most soils  

What is it? (TIMP 

description)  

  
  

Stone lines are stones placed along contour lines to slow down runoff. 

With time, the soil builds up on the upslope side of the stone line and a 

natural terrace is formed. The technology is suitable in gentle to moderate 

slopes (less than 10%); areas with low annual rainfall areas (200 - 750 

mm); and stony areas  

Justification  Agricultural production is threatened in many parts of the Kenya by soil 

erosion and limited soil moisture. Stone lines can help in the conservation 

of soil and moisture.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers and extension officers 

mailto:cd.narl@kalro.org
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Approaches to be used in 

dissemination  

• On-farm demonstrations during farmer field schools  

• Training workshops.  

• Extension information materials distributed to farmers through 

farmer groups and the County extension service providers.  

• Farmer visits 

• Training in workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits  

Critical/essential factors for 

successful promotion  

• Availability of labour as the technology is labour intensive.  

• Farmers and extension service with skills to design and construct 
stone lines.  

• Land tenure systems that allows individual ownership may 

encourage more farmers to adopt the management practice 

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote the management practice.  

• Availability of extension services to train and create awareness 

about stone lines in cotton fields 

• County and National Governments to fund and promote  

Partners/stakeholders for 

scaling up and their roles  

• County government extension service providers for delivery of 
information to farmers, technology access, capacity building  

• Community farmer groups – Provide on farm demonstration plots to 
hold farmer field schools; provide collective labor.  

• External service providers – capacity building and access to 

technology  

• NGOs and CBOs for organizing farmers into uptake groups and 

funding them 

• National government: Policy and allocation of funds  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Counties where TIMP will be 

promoted  

Lamu.  

Challenge(s) in development 

and dissemination  

• Increased risk of soil erosion if stone lines are improperly laid out  

• Labour intensive and many farmers may find it difficult to 

implement at large scale  

• Land tenure systems – communal land ownership, or in places 

where individuals don’t have land title deeds  

• Lack of awareness by growers on importance of optimal crop 

densities in cotton farming. 

•  Lack of technical knowledge on how to establish and maintain 

stone lines. 
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Suggestions for addressing 

the challenges  

• Farmers need to be supported with appropriate tools for preparation 
and laying of stones lines for efficiency and increased output per 
man hour 

• Training youthful farmers to be champions of laying stone lines and 
maintenance 

• Training on site-specific designs and laying of stone lines 

• Fast-track land registration 

Lessons learned, if any  • Existence of well-developed self-help groups can lead to successful 
construction of stone lines.  

• Conducting well publicized campaigns has been found to add to the 

success of soil and water conservation. Similarly, when the farmers 

are adequately trained and sensitized on the management practice, 

many of them would be willing to invest. 

Social, environmental, policy 

and market conditions 

necessary  

• Enforce policies on soil and water conservation at the County level  

• Create awareness on the importance of soil and water conservation  

• Avail low cost technologies for soil and water conservation  

• Policies that support individual land tenure systems  

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

Basic costs  For each hectare, transport and other project costs amount to around KES 

25,000.  

Estimated returns  The returns depends on the value chain being addressed  

Gender issues and concerns 

in development, 

dissemination, adoption and 

scaling up  

• Limited ownership of or access to land may limit women from 
technology implementation 

• Limited power in making decisions on land use may limit women in 
technology adoption 

• The technology is labour intensive and may limit implementation by 
women 

• Differing accessibility to information between men and women 
because of gender norms that place access to new information and 
technologies in the hands of male heads of will affect adoption and 
scaling up 

• Limited access to appropriate tools and credit may limit application 

of technology among specific gender e.g. women 

• There is slow information and awareness flow to female farmers due 

to their low academic levels on making stone lines 

Gender related 

opportunities  

• Increased agricultural production will increase access to food and 

income among all gender 

• Men and women will provide labour during the implementation  

VMG issues and 

concerns in 

development, 

dissemination, 

adoption and scaling 

up  

• Limited access to information will limit access to information and 
adoption 

• Limited decision making power on land use may limit VMG in 
accessing and adopting the management practice 

• May not be in attendance during awareness and sensitization 
campaigns due to physical body challenges or insecurity challenges 

• The technology is labour intense and may be difficult for the VMG 
to implement in the field 

• The labour cost of adopting this technology might be out of reach 
for the VMGs thus affecting adoption and scaling up 
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• The technology demands proper training and access to information 

to enable proper implementation. This might be lacking among the 

VMGs  

VMG related 

opportunities  

Application of stone lines is expected to improve agriculture production 

thus, more food and income for the VGMs.  

E: Case studies/profiles of success stories  

Success stories, if any  - 

Application guidelines for 

users  

 Esilaba, A.O.et al. (2021). Climate Smart Agriculture Extension Manual. 

Kenya Agricultural and Livestock Research Organization, Nairobi, 

Kenya 

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 Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments 

 

 

2.6.6 TIMP name  Retention ditches   

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to increased run off and soil erosion 

mailto:cd.narl@kalro.org
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What is it? (TIMP description)  

  
  

Retention ditches are trenches designed to catch and retain incoming 

runoff and hold it until it infiltrates into the ground. They can be an 

alternative to waterways in high rainfall areas, but they are most often 

used in semi-arid areas to harvest water. The technology is suitable in 

semi-arid areas; permeable, deep and stable soils; and on flat or gentle 

sloping land 

Justification  Control of soil erosion and conservation of soil and moisture through 

construction of retention ditches will lead to better and more reliable 

cotton yields. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

Approaches to be used in 

dissemination  

• On-farm demonstrations during farmer field schools 
• Training in workshops.  

• Extension information materials distributed to farmers 

through farmer groups and the County extension service 

providers. 

• Farmer visits 

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• On-farm demonstrations  

•  Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

•  Farmer exchange visits  

Critical/essential factors for 

successful promotion  

• Availability of labour as the technology is labour intensive.  

• Farmers and extension service with skills to design and construct 
retention ditches.  

• Land tenure systems that allows individual ownership would 

encourage construction of retention ditches 

• Organized farmer groups or Common Interest Groups (CIGs) 

would take up promotion of retention ditches.  

• Availability of extension services to train and create awareness 

importance of retention ditches 

• County and National Governments to fund and promote.  

• County Governments to avail necessary farm implements for 

making the structures 

Partners/stakeholders for scaling 

up and their roles  

• County government extension service providers to deliver the 
information to farmers through capacity building  

• Community farmer groups – To provide on-farm demonstration 
plots to hold farmer field schools; provide collective labor.  

• External service providers – capacity building and access to 

technology  

• NGOs and CBOs for organizing farmers into uptake groups and 

funding them 

• National government: Policy and allocation of funds  

C: Current situation and future scaling up  
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Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Current extent of reach  Practiced minimally in Tharaka Nithi and Makueni  

Counties where TIMP will be  

promoted  

Lamu 

 

Challenge(s) in development and 

dissemination  

• Increased risk of soil erosion if retention ditches are improperly 

laid out  

• Labour intensive and many farmers may find it difficult to 

implement at large scale  

• Land tenure systems – communal land ownership, or in places 

where individuals don’t have land title deeds 

• Lack of awareness by farmers on the importance of retention 

ditches in cotton farming 

• Lack of agronomic knowledge on how to make retention ditches 

• Inadequate extension staff for effective training on establishment 

and maintenance of retention ditches 

 

Suggestions for addressing the 

challenges  

• Farmers need to be supported with appropriate tools for digging 
retention ditches for efficiency and increased output per man 
hour.  

• Training youthful farmers to be champions of digging retention 
ditches.  

• Training on site-specific designs and layout  

• Fast-track land registration  

Lessons learned, if any  When the farmers are adequately trained and sensitized on the 

technology, many of them would be willing to invest.  

Social, environmental, policy and 

market conditions necessary  

• Enforce policies on soil and water conservation at the County 
level  

• Create awareness on the importance of soil and water 
conservation  

• Avail low cost technologies for soil and water conservation  

• Policies that support individual land tenure systems  

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

Basic costs  The main input cost is the labour for digging retention ditches. The 

cost will depend on the land size and the landscape terrain/slope   

Estimated returns  To be determined  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Limited ownership of or access to land may limit women from 
technology implementation.  

• Limited power in making decisions on land use may limit women 
in technology adoption  

• The technology is labour intensive and may limit implementation 
by women  

• Differing accessibility to information between men and women 
because of gender norms that place access to new information 
and technologies in the hands of male heads of households will 
affect adoption and scaling up.  
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• Limited access to appropriate tools and credit may limit 

application of technology among specific gender e.g. women  

• The misconception in some regions that cotton is a man’s crop 

• Women have limited access to cotton markets than men  

• Women have less access to agricultural information, technology 
and knowledge on retention ditches. 

• Cotton is considered as a man’s’ crop and men have the final say 

on the spacing 

• There is slow information and awareness flow to female farmers 

due to their low academic levels 

Gender related 

opportunities  

•  Increased agricultural production will increase access to food 

and income among all gender.  

• Youthful male and women will provide labour during the 

implementation of the technology. 

VMG issues and concerns 

in development and 

dissemination  

•  Limited access to information will limit access to information 

and adoption  

• Limited decision making power on land use may limit VMG in 

accessing and adopting the technology  

• VMGs may not be in attendance during awareness and 

sensitization campaigns due to physical body challenges or 

insecurity challenges.  

• The technology is labour intense and may be difficult for the 

VMG to implement in the field.  

• The labour cost of adopting this technology might be out of reach 

for the VMGs thus negatively affecting adoption and scaling up.  

• The technology demands proper training and access to 

information to enable proper implementation. This might be 

lacking among the VMGs 

VMG related 

opportunities 

• Application of Retention ditches  is expected to improve cotton 

production thus, more food and income for the VGMs. 

E: Case studies/profiles of success stories  

Success stories, if any  Over 50,000 smallholder farmers in Eastern and Central Kenya are 

recording a more than doubling of yields and reduced soil erosion after 

embracing a soil conservation scheme that involves digging of 

retention trenches in hillside to trap runaway water and soil.  

 

Application guidelines for users  Esilaba, A.O.et al. (2021). Climate Smart Agriculture Extension 

Manual. Kenya Agricultural and Livestock Research Organization, 

Nairobi, Kenya 

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 Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  
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E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments 

 

 

2.6.7 TIMP name  Grass strips 

Category (i.e. technology,  

innovation or management 

practice)  

Management practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to soil erosion and increased run off  

What is it? (TIMP description)  

  
  

Grass strips are dense strips of grass planted up to a meter wide, along 

a contour. With time, silt builds up above the strip and benches are 

formed. Grass strips can be planted along ditches to stabilize them, or 

on the rises of bench terraces to prevent erosion. They are a popular 

and easy way to terrace land, especially in areas with relatively good 

rainfall. The technology is suitable in regions with fairly gentle slopes 

(0 - 6%); grass is needed for fodder; and high rainfall areas.  

Justification  Agricultural production is threatened in many parts of the Kenya by 

soil moisture stress and serious soil erosion. Conservation of soil and 

moisture through construction of grass strips has led to better and more 

reliable crop yields.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

Approaches to be used in 

dissemination  

• On-farm demonstrations during farmer field schools  
Training in workshops.  

• Extension information materials distributed to farmers through 

farmer groups and the County extension service providers.  

• Training workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS) 

• On-farm demonstrations  

• Field days.  

• Agricultural Innovation Platforms 

mailto:cd.narl@kalro.org
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• Farmer to farmer communication  

• Farmer exchange visits  

 

Critical/essential factors for 

successful promotion  

• Availability of labour  

• Availability of land, apart from cropland.  

• Farmers and extension service with skills to plant grass strips.  

• Land tenure systems that allows individual ownership  

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote grass strips.  

• County and National Governments to fund and promote the 

management practice.  

• On farm demonstration sites and farmer exchange visits  

Partners/stakeholders for 

scaling up and their roles  

• County government extension service providers – delivery of 
information to farmers, technology access, capacity building  

• Community farmer groups – Provide on-farm demonstration plots 
to hold farmer field schools; provide collective labor.  

• External service providers – capacity building and access to 

technology 

• NGOs and CBOs for organizing farmers into uptake groups  

• County governments: funding and promotion of planting grass 

strips  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Counties where TIMP will be 

promoted  

Lamu.  

Challenge(s) in development 

and dissemination  

• Labour intensive for maintaining and controlling grass from 
becoming a weed  

• Reduced land area for crop production 

• Lack of awareness by growers on importance of grass stripes in 

cotton farming 

• Inadequate extension staff for effective training on establishing 

grass stripes  

Suggestions for addressing the 

challenges  

• Farmers need to be supported with appropriate tools and suitable 

grass varieties 

• Capacity building on the maintenance of grass strips 

• Training on site specific designs and layout  

Lessons learned, if any  • Establishment of grass strips induces a process of natural terracing 
on slopes as soil collects behind the grass barrier, even in the first 
year 

• Grass strips can be very appropriate for farmers who cut and carry 
fodder for their animals.  

• Grasses are also used as mulch for crops by farmers.  

Social, environmental, policy 

and market conditions 

necessary  

• Enforce policies on soil and water conservation at the County 
level 

• Create awareness on the importance of soil and water 
conservation 
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• Avail low cost management practices for soil and water 

conservation  

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

Basic costs  The main input cost is the labour for establishing grass strips. The cost 

will depend on the type of grass to be planted, land size and the 

landscape terrain/slope   

Estimated returns  The returns depends on the value chain being addressed and also type 

of grass  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Limited ownership of or access to land may limit women from 
technology implementation  

• Limited power in making decisions on land use may limit women 
in technology adoption  

• The technology is labour intensive and may limit implementation 
by women  

• Differing accessibility to information between men and women 
because of gender norms that place access to new information and 
technologies in the hands of male heads of households will affect 
adoption and scaling up.  

• Limited access to appropriate tools and credit may limit 
application of technology among specific gender e.g. women  

• The misconception in some regions that cotton is a man’s crop 

• Women and youth have limited access to education, training and 
extension services on establishing grass strips  

• Women have less access to agricultural information, technology 
and knowledge on grass strips 

• Men dominant most decisions at the household and community 
levels on soil conservation measures. 

•  There is slow information and awareness flow to female farmers 

due to their low academic levels 

Gender related opportunities  • Increased agricultural production will increase access to food and 
income among all gender.  

• Youthful male and women will provide labour during the 

implementation of the technology.  

VMG issues and concerns in 

development and dissemination  

• Limited access to information will limit access to information and 
adoption  

• Limited decision making power on land use may limit VMG in 
accessing and adopting the technology  

• May not be in attendance during awareness and sensitization 
campaigns due to physical body challenges or insecurity 
challenges.  

• The technology is labour intense and may be difficult for the VMG 
to implement in the field.  

• The labour cost of adopting this technology might be out of 

reach  

 

VMG related opportunities  Application of contour ridge is expected to improve agriculture 

production thus, more food and income for the VGMs.  

E: Case studies/profiles of success stories  
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Success stories, if any  Farmers have reported improved reduced runoff and nutrient loss, 

soil moisture retention in the soil and generally an increased crop 

production following application of this widely used and readily 

available management practice  

Application guidelines for 

users  

Esilaba, A.O.et al. (2021). Climate Smart Agriculture Extension 

Manual. Kenya Agricultural and Livestock Research Organization, 

Nairobi, Kenya 

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 Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau and A.O. Esilaba (Hqts) 

Partner organizations KALRO, AFA-FCD, MoALF&I and County Governments 

 

 

2.6.8 TIMP name  Tied ridges /Ridging  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to unreliable and inadequate rains leading 

to moisture stress 

What is it? (TIMP description)  

  

  

  

  

  

  
  

Tied ridges are small earthen ridges, 30 cm high, with an upslope furrow 
which accommodates water between the ridges.  

Technology consist of water flowing down the small trenches/furrows 

running parallel and infiltrates into crop root zones. Water is applied to 

the top end of each furrow and flows down the crop field under the 

influence of gravity.  

mailto:cd.narl@kalro.org
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Justification  With limitations in soil moisture due to decreasing rainfall occasioned 

by climatic changes, tied ridges helps conserve soil moisture. In 

combination with furrow irrigation, the technology has potential to 

improve agricultural productivity and increase crop yields and cropping 

intensities. As a result, household food security, incomes and 

livelihoods are enhanced.  

 

Region promoted  Tana River, Garissa, and West Pokot counties  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

Approaches used in 

dissemination  

• Demonstrations; Farmer field schools 

• Farmer visits 

• Training workshops  

• On-farm visits  

• Farmer Field and Business Schools (FFBS)  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits 

Critical/essential factors for 

successful promotion  

• Suitable topography of area (level land) 

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote tied ridges.  

• Availability of extension services to train and create awareness 

about tied ridges 

• County and National Governments to fund and promote.  

• County Governments to avail necessary farm implements like 

tractors, ox ploughs sub-soilers, rippers and hoes at subsidized 

prices 

• On farm demonstration sites and farmer exchange visits 

Partners/stakeholders for 

scaling up and their roles  

• County government – capacity building  

• Private sector – access to credit, capacity building  

• NGOs (Kenya Red Cross (KRC), Action Aid, World Vision, and  

OXFAM) – capacity building, credit facilities, facilitate technology 
access  

• National Irrigation Board – technology access and capacity 
building  

• Water Resources Management Authority – Water resources use 

management  

• Agricultural Extension for farmer sensitization, on farm and on 
station demonstrations and training  

• Private Extension providers: Capacity build farmer groups 

• National government: Policy and allocation of funds 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni, Machakos, Tharaka Nithi, Kakamega, Nyeri, Meru  

Current extent of reach  Practiced in many regions with soil moisture deficit or low rainfall 

levels  



129  

  

Counties where TIMP will be 

promoted  

Lamu.  

Challenges in dissemination  • Can be labour intensive during establishment phase  

• Poor management may lead to water use inefficiencies  

• Limited access to credit may limit uptake  

• Land tenure insecurity in some counties limits adoption and 

investments 

• Lack of awareness by growers on importance of tied ridges in 

cotton farming 

• Lack of agronomic knowledge on how to establish and maintain 

tied ridges 

• Inadequate extension staff for effective training on making the 

ridges 

Recommendations for 

addressing the challenges  

•  Enhancing farmers’ capacity to see benefits 

• Enhance access to credit 

• Implement policy on land use and tenure 

• Train farmers to create awareness 

Lessons learned  • Use of tied ridges with furrow irrigation significantly increases 
yields  

• Poor management and designs may often result in flooding of low 
areas  

• Assessment of soil erosion and sediment is key to sustainability  

Social, environmental, policy 

and market conditions 

necessary  

• The economics of furrow irrigation needs to be well articulated  

• Enhanced land quality control to mitigate against soil salinity  

• Adequate policies and guidelines regarding water abstraction from 
the main water sources to minimize resource conflicts especially 
along river downstream.  

• Market for the crops produced under irrigation should be identified 

early enough to minimize losses and increase profitability from the 

system  

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

Basic costs  Not known  

Estimated returns  Not known  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

Being labour intensive, there is likelihood for male dominance 

hence development prototypes benefit specific gender  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Gender differences in access to credit will limit technology uptake 
and utilization   

• Construction is labor intensive, there is likely for male dominance  

• Gender differences in access to credit will limit technology access, 
development and uptake  

• The misconception in some regions that cotton is a man’s crop 

• Women and youth have limited access to education, training and 
extension services on use of tied ridges in cotton farming  

• Women have limited access to cotton markets than men  

• Women have less access to agricultural information, technology 
and knowledge on tied ridges  
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• Men dominant most decisions at the household and community 
levels and may affect adoption 

• There is slow information and awareness flow to female farmers 
due to their low academic levels 

Gender related opportunities Opportunities for women and youth to increase income through 

application of tied ridges in cotton production  

VMG issues and concerns in 

development and 

dissemination  

• Adequate planning and apportioning of space in the irrigation 
system is necessary with special consideration for VMG to 
empower their opportunities 

• The cost can hinder the rapid adoption by the VMGs due to high 

poverty levels 

• Labour intensity for women will increase during making of ridges 

• Men dominate in decision making as to the conservation measure 

required 

• VMGs have higher illiteracy, poverty, market access problems  

• They have less access to information technology and knowledge. 

• The have limited access to resources such as credit to buy farm 

implements 

• They have limited access to training and extension services on 

making tied ridges 

• They have low adoption rates due to lack of awareness on tied 

ridges 

VMG related opportunities  • VMGs can make business arising from the increased yields from 

tied ridges.  

• Improved food security and nutrition for VMGs  

E: Case studies/profiles of success stories  

Success stories if any There are successful model for such technology in Bura irrigation 

scheme where furrow irrigation systems have provided opportunities for 

increased cotton production  

Application guidelines for 

users 

• Sijali I V. (2001) Drip irrigation: options for smallholder farmers in 

Eastern and southern Africa. RELMA Technical Handbook. Series 

24. Nairobi, Kenya: Regional Land Management Unit. (RELMA), 

Swedish International Development Cooperation Agency, (SIDA) 

• FAO CSA Manual  

• FAO Irrigation Water Management: Irrigation Manual  

• GoK MoALFI: Training Manual for Water Users Association and 

farmers 

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

Requires validation; 3.  

Requires further research)  

Requires validation  

G: Contacts   
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Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau, , I. Sijali and A.O. Esilaba 

(KALRO) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments  

Research gaps  

1. The economic viability of the technology in different agro ecological zones need to be 

done  

  

2.6.9 TIMP name  Rain water harvesting systems (roof catchment)  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed:  Low cotton yields due moisture stress  

What is it? (TIMP description)  Rain water harvesting is a technique of collection and storage of 

rainwater into natural reservoirs or tanks, or the infiltration of surface 

water into subsurface aquifers (before it is lost as surface runoff). One 

method of rainwater harvesting is rooftop harvesting and harvesting 

through earth dams. 

Justification  Water, especially in the ASALs, is the most limiting factor to land 
productivity. It is also a major driver of soil erosion and land 
degradation. Therefore, there is need to enhance water harvesting and 
storage  

By collecting, storing and utilizing water for agricultural purposes, 

farmers are able to prevent soil erosion, stabilize water supply, and 

reduce reliance on other water sources. Smallholder farmers can also 

recoup initial investment costs in water harvesting by planting high 

value crops, and extending their growing season. 

B: Assessment of dissemination and scaling up/out approaches  

mailto:cd.narl@kalro.org
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Users of TIMP  Farmers, pastoralists and agro-pastoralist  

Approaches to be used in 

dissemination  

• Demonstrations on technology use; Farmer Field Schools 

• Technical training and re-tooling of extension personnel 

• Awareness creation through training and various platforms like 

local FM stations 

• Farmer visit  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

  

Critical/essential factors for 

successful promotion  

• Avail resources (human, technical and financial) to support 
acquisition and establishment of water harvesting systems  

• Policy to support use of communal land to establish and manage 
the earth dams  

• Policies supporting Public-Private Partnerships in water 
harvesting  

• Sensitization of local communities to embrace the practice  

Partners/stakeholders for scaling 

up and their roles  

• Private sector – access to technology, access to credit, technology 
installation  

• County government – capacity building, policy support, credit  

facilities,  

• NGOs – access to technologies, capacity building, technology 

installation and funding 

• National government: Policy and allocation of funds 

C: Current situation and future scaling up  

Counties where already  

promoted  
  

Most counties are investing on water harvesting technology at 

community level. More is required to increase uptake at household 

level.  

Current extent of reach  Practiced widely in most counties  

Counties where TIMP will be up 

scaled  

Lamu  

Challenges in dissemination  • High costs related to technology access and management 

• Resource use conflicts where land is communally owned 

• Limited skills in technology installation and management 

• Limited community mobilization policy for water related 

activities 

• Lack of suitable training programs in rainwater harvesting 

• Lack of proper water usage and control measures 

• In the case of earth dams where there is a lot of siltation, regular 
de-siltation is required 

• Threats to sustainability of established systems because of lack of 
community participation in systems monitoring and maintenance.  

• Vandalism  

• Some systems require high investment costs.  

• Lack of agronomic knowledge on how harvest rain water 

•  Inadequate extension staff for effective training on water 

harvesting 

•  Lack of awareness on importance of rain water harvesting 
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Suggestions for addressing the 

challenges  

• Resource mobilization through partnerships with private sector  

• Engaging a participatory process during the planning and  

Implementation of the project 

• User specific training programs on water harvesting technologies, 
maintenance and operation skills 

• Cost of buying water harvesting structures is very high for most 
households and needs to be reviewed 

• Securing systems to prevent vandalism 

• Training to create awareness and agronomic technical knowledge 

• Avail credit  

Lessons learned in upscaling, if 

any  

• Potential to cushion community against water scarcity  

• Improved productivity where water harvesting has been 

implemented.  

Social, environmental, policy 

and market conditions necessary  

• Devise systems that are gender sensitive to target different gender 
needs  

• Carry out environment and social impact assessment of the 

technology in specific Counties and cultures  

• Support structures that help access to credit for technology access 
and maintenance  

• Enact policies on land tenure systems to support water harvesting   

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

Basic costs  Not determined 

Estimated returns  • Not determined 

Gender issues and concerns in 

development and dissemination 

• The distance from household need to be considered as women are 

the custodian of households in terms of domestic water demands 

• The design of the water pans/storage should take care of the 

Occupation, Health and Safety of the communities 

• The technologies will reduce time needed to fetch water which 

will impact positively the women 

• The misconception in some regions that cotton is a man’s crop 

• Women and youth have limited access to productive resources 

such as credit 

• Women and youth have limited access to education, training and 

extension services on use of growth enhancers in cotton farming 

• Women have less access to agricultural information, technology 

and knowledge on rain water harvesting 

• Men dominant most decisions at the household and community 

levels on rain water harvesting 

• Men dominant most decisions at the household and community 

levels and such technologies like water harvesting 

Gender related opportunities • Water harvesting facilities save the time spent to collect water 

from far off, usually by women. The saved time is channeled into 

other economic activities 
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VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

• Limited access to credit or financial services may limit access to 

technology  

• The land tenure systems may inhibit adoption of technology 

• Labour for making rain water harvesting structures may not 

favour women 

• Men dominate in decision making as to adoption of rain water 

harvesting methods 

• VMGs have higher illiteracy, poverty, market access problems  

• They have less access to information technology and knowledge. 

• The have limited access to resources such as credit to buy 

implements for rain water harvesting 

• They have limited access to training and extension services on 

rain water harvesting 

VMG related opportunities • Develop SME opportunities around water harvesting. Also do 

small food gardens and tree nurseries around water pans  

• VMG maximize can engage in n availability of water to engage 

in small IGAs around water harvesting  

• Livestock too easily access water and their market value likely to 

ppreciate  

• The technology will reduce the time used to search for water 

E: Case studies/profiles of success stories  

Success stories  Harvesting of rain water at Mavoloni NYS school in Yatta has enabled 
the institution to grow 10 acres under irrigation cotton or the whole 
season. The system is low cost and can be 100 percent maintained 
locally. It also uses local skills, labour, materials and technology. Apart 
from boosting access to water in arid and semi regions, rainwater 
harvesting contributes to water conservation thus reducing 
overexploitation of water resources.  

Application guidelines for users  • Handbook on Rainwater Harvesting and Storage Options 

• Manual for Rooftop Rainwater Harvesting Systems in the 

Republic of Yemen  

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

2. Requires validation;  

3. Requires further research  

Requires validation 
 

G: Contacts  

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

mailto:cd.narl@kalro.org
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P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau, , I. Sijali and A.O. 

Esilaba (KALRO) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments  

  

Research gaps:  

1. Development of models of rain water harvesting for intensive agricultural production 

and household use.  

 

2.6.10. TIMP name  Conservation Agriculture (CA)  

Category (i.e. technology, 

innovation or management 

practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed:  Low cotton productivity due to land degradation characterized by 

the declining soil fertility, increased soil moisture stress, increased 

soil erosion and loss of biodiversity  

What is it? (TIMP description)  Conservation agriculture is management practice which maximizes on 

saving water on the farming by adhering to specific principles that 

govern it. The practices that make up this approach follow key 

principles that target to conserve the soil, soil moisture, and soil 

nutrients, and stabilize land production while reducing production 

costs. Conservation agriculture principles are: 1. Minimal soil 

disturbance, 2. Permanent ground cover - maintenance of a mulch of 

carbon-rich organic matter covering and feeding the soil (e.g. straw 

and/or other crop residues including cover crops), 3. Crop rotation or 

sequences and associations of crops including trees, which could 

include nitrogen-fixing legumes  

Justification  Land productivity is decreasing leading to decreased yield.  

Continuous land operation continues to emit more GHGs (Carbon) 
responsible for the climatic changes. Conservation agriculture (CA) 
has potential to:  

• Enhance management of soil fertility and organic matter, and 
improvement of the efficiency of nutrient inputs, helping to 
produce more with proportionally less fertilizer.  

• Rotations and crop associations that include legumes are capable 
of hosting nitrogen-fixing bacteria in their roots; this contributes 
to optimum plant growth without increased GHG emissions 
induced by fertilizer production  

• Avoidance of tillage minimizes occurrence of net losses of 
carbon dioxide by microbial respiration and oxidation of the soil 
organic matter and builds soil structure and bio pores through soil 
biota and roots  
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• The protective soil cover of leaves, stems and stalks from the 
previous crop shields the soil surface from heat, wind and rain, 
keeps the soil cooler and reduces moisture losses by evaporation  

• Helps to reduce soil compaction and plough pans and regenerates 
degraded lands  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension Agents, Researchers  

Approaches to be used in 

dissemination  

• Agricultural shows 

• Mass media 

• Chief’s Baraza 

• Exhibitions 

• Farmer Field Schools (FFS),  

• On-farm and on-station demonstrations 

• Field Days,  

• Training workshops 

• On-farm demonstrations  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits  

Critical/essential factors for 

successful promotion  

• Training on principles and benefits of CA  

• Model demonstration using cotton 

• Organized farmer groups or Common Interest Groups (CIGs) to 

promote appropriate CA.  

• Availability of extension services to train and create awareness 

on CA 

• County and National Governments to fund and promote CA  

• County Governments to avail necessary farm implements like 

tractors, ox ploughs sub-soilers, rippers and hoes at subsidized 

prices for making CA structures  

Partners/stakeholders for scaling 

up, their roles and stage of 

involvement  

• County Extension officers - dissemination of information, 
capacity building  

• NGO’s (African Conservation Network, One Acre Fund)-  

capacity building and dissemination of information  

• CIAT, FAO – capacity building  

• County Governments - Funding CA activities, support capacity 

building, enabling environment and supportive policies  

• National government: Policy and allocation of funds 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Bungoma, Meru, Embu, Tharaka Nithi, Laikipia, Kakamega  

Current extent of reach  Practiced in several counties but among very few households due to 

various constraints  

Counties where TIMP will be up 

scaled  

Bungoma, Meru, Embu, Tharaka Nithi, Laikipia, Kakamega, 

Machakos, Makueni  

Challenges in dissemination  • Non-availability of crop residue in suitable quantities 

• Competition for crop residues with other uses like wood fuel and 
livestock 
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• Land tenure (farmers reluctant to invest in CA where they do not 
have clear land rights) 

• Limited knowledge on the incremental benefits of CA 

• Limited access to CA implements 

• Lack of awareness by growers on importance of CA in cotton 

farming 

• Lack of agronomic knowledge on how to practice CA 

• Inadequate extension staff for effective training on application of 

CA in cotton farming  

Suggestions for addressing the 

challenges  

• Enhance Public Private Partnerships (PPP) to support increased 
production and market access  

• Improve KALRO and County government capacity to train and 
re-tool technical team so as to enhance uptake of the technology  

• Allocation of more funds for continued research and 

dissemination of this technology would aid increased uptake of 

CA with agroforestry  

Lessons learned in upscaling if 

any  

• Uptake of CA technology increases with the realized incremental 
benefits over time  

• Continuous capacity building increases CA technology uptake  

Social, environmental, policy 

and market conditions necessary 

for developmentand 

dissemination  

• Develop Integrated Herbicide Management Plan – pre-
emergence and post-emergence herbicides  

• Reliable technology adoption and suitable price and market 
access for produce under CA  

• Continuous capacity building of the community on the benefits 
of CA technology  

• County policies that support households investing in CA with 

inputs like implements  

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

Basic costs  Costs related to ripping services and herbicides amount to KES 

5000/acre. This is apart from the normal inputs of seed and fertilizer 

when establishing. But the costs of reduce over the years, while the 

returns increase  

Estimated returns  • Reduction of costs associated with tillage-induced soil erosion 
and degradation i.e. 40% of land degradation  

• Returns on conserving soil exceeding 150 ton/hectare annually 

and associated increased productivity. 

• KES 52,000-5,000=47,000 

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• CA with trees is a management practice that that can be easily 
adopted by women  

• Reduces labor demands across all gender, hence good for all 
gender  

• Land ownership is mainly by men therefore reducing wider 
adoption  

• Women are usually left out of decision making thereby reducing 
uptake  

• Women and youth have limited access to productive resources 
required by CA. 
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• Women and youth have limited access to education, training and 
extension services on CA   

• Men dominant most decisions at the household and community 

levels on CA practices. 

• There is slow information and awareness flow to female farmers 

due to their low academic levels 

Gender related opportunities  CA with agroforestry provides opportunities for Small Medium 

Enterprises (SMEs) e.g. tree nurseries. The technology therefore 

renders itself to easy adoption by women  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Limited decision making on land use may limit the adoption by  

VMGs  

• Limited access to CA inputs like planting implements may limit 

the VMGs adopting  

• Labour intensity for women will increase they practice CA 

• Men dominate in decision making as to appropriate CA practice 

• Unfriendly dissemination methods and documents  

• VMGs have higher illiteracy, poverty, market access problems  

• They have less access to information technology and knowledge. 

• The have limited access to resources for practicing CA  

• They have limited access to training and extension services on 

CA 

• They have low adoption rates due to lack of awareness on cotton 

farming 

VMG related opportunities  Opportunity to run SMEs such as tree nurseries for increased resilience  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Farmers and agro-pastoralists who adopt the technology have had 

sustainable source of income and increased resilience  

Application guidelines for users   

• Okoba, B. (2018), Climate-Smart Agriculture: Training Manual 
for Agricultural Extension Agents in Kenya.  

• Esilaba, E.O (2019), KCEP-CRAL CSA Extension Manual  

• SUSTAINET EA (2010). Technical Manual for farmers and 
Field Extension Service Providers: Conservation Agriculture.  

Sustainable Agriculture Information Initiative, Nairobi  

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

Requires validation; 3.  

Requires further research)  

Requires validation  

G: Contacts   

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

mailto:cd.narl@kalro.org
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Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. Wamuongo; M, 

Wairimu; P. Kitiem, J. Mwaura; D. Kamau, , I. Sijali and A.O. 

Esilaba (KALRO) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments 

  

GAPS  

1. Identification of the most suitable diversified crop rotations and suitable crops for 

biomass for the different counties.  

2. Development of suitable CA implements/field equipment prototypes.  

 

 

2.6.11 TIMP name  Mulching  

Category (i.e. technology, innovation 

or management practice)  

Management Practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to soil moisture loss and weed 

infestation in ASALS.  

What is it? (TIMP description)  
  

Mulching is the practice of covering the soil/ground with natural 
materials such as straw, dead leaves and compost to make more 
favourable conditions for plant growth, development and 
efficient crop production. Benefits: retain moisture in the soil; 
suppress weeds; keep the soil cool; and help improve soil 
fertility (as the mulches decompose).  
 

Justification  
  

Mulching improves cotton productivity through reduced soil 

moisture loss, improved physical, chemical and biological 

properties of soil ultimately enhancing the growth and yield of 

cotton. It also minimizes weed problems and nutrient loss. It 

also improves soil; structure directly by preventing raindrop 

impact and indirectly by promoting biological activity.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

Approaches to be used in 

dissemination  

• Farmer field schools  

• On-farm demonstrations during farmer field schools 

• Training workshops 

• Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer Exchange visits   



140  

  

Critical/essential factors for successful 

promotion  

• Availability of plant or crop residues.  

• Size of the land.  

• Competing uses of crop residues.  

• Organized farmer groups or Common Interest Groups 

(CIGs) to promote mulching.  

• Availability of extension services to train and create 

awareness about mulching 

• County and National Governments to fund and promote.  

• On farm demonstration sites and farmer exchange visits 

Partners/stakeholders for scaling up 

and their roles  

• County government extension services; provide link, fund 

and capacity building farmers  

• Community farmer groups; play coordination role for ease 

in problem identification, dissemination and uptake  

• NGOs and CBOs for organizing farmers into uptake 

groups and funding them 

• Private Extension providers: Capacity build farmer groups 

• National government: Policy and allocation of funds 

C: Current situation and future scaling up  

Counties where already promoted  Baringo, Bomet, Kericho Tharaka Nithi, West Pokot, Nyeri, 

Machakos.  

Counties where TIMP will be 

promoted  

Lamu  

Challenges in dissemination  • Lack of enough plant and crop residues due to competing 

uses  

• Possibilities of insect build up categorized as pest or disease 

vectors  

• Lack of awareness by growers on importance of mulching in 

cotton farming 

• Lack of agronomic knowledge on how to apply mulching. 

Inadequate extension staff for effective training on mulching 

 

Suggestions for addressing the 

challenges  

• Crop diversification to increase availability of residues.  

• Establish and follow a good integrated pest control 

management program for the particular crop.  

• Adapting alternative mulching materials  

• Training to create awareness and impart technical skills 

Lessons learned  There is need to adapt to alternative mulching technologies in 

addition to use of organic materials like crop, plant residues, and 

agricultural processing wastes.  

Social, environmental, policy and 

market conditions necessary  

• The practice is socially acceptable and environmentally 

friendly 

• Increased productivity will provide supply to the markets 

• Supporting frameworks/policies are available 

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

Basic costs  This is low cost but labour intensive during the initial application. 

10mds/acre@KES 400= 4000 
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Estimated returns  Dependent on value chain but generally >100% of the initial 

investments. KES 52,000-4000 = 48,000 

Gender issues and concerns in 

development, dissemination, adoption 

and scaling up 

• The practice uses remnants from previous crops/plants that 

may offer competition in terms of fuelwood and livestock 

thus bringing a conflict to those performing the specific 

tasks, e.g. women in case of fuelwood and men for livestock 

feed. This will negatively affect the adoption and scaling up.  

• Women and youth have limited access to productive 

resources such as farm crop residues. 

• Women and youth have limited access to education, training 

and extension services on mulches in cotton farming  

• Women have less access to agricultural information, 

technology and knowledge on mulching  

• Men dominant most decisions at the household and 

community levels on plant population 

• Mulching may increase labour burden for women involved in 

collection and carrying the residues to the farm 

Gender related opportunities  • Women who mainly perform the weeding tasks will get a 

relief and spend their efforts elsewhere. 

• Similarly, the improved productivity will benefit both gender 

in terms of higher earnings  

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up 

• Though easy to use, it is be a bit labour intensive for VMGs, 

hence its adoption and scaling up.  

• VMGs have higher illiteracy, poverty, market access 

problems  

• They have less access to information technology and 

knowledge. 

• They have limited access to training and extension services 

on use of mulches 

VMG related opportunities • Mulch is locally available on-farm, and thus has very low 

costs implying that all including VMGs can take advantage 

of the practice. 

E: Case studies/profiles of success stories  

Success stories  Farmers in different value chains have reported improved soil 

conditions, reduced runoff and nutrient loss, soil moisture 

retention in the soil and generally increased crop production 

following application of mulching technology.  

Application guidelines for users  Esilaba, A.O.et al. (2021). Climate Smart Agriculture Extension 

Manual. Kenya Agricultural and Livestock Research 

Organization, Nairobi, Kenya  

F: Status of TIMP readiness 

(1=Ready for upscaling: 2=Requires 

validation; 3=Requires further 

research  

3=Requires further research  

G: Contacts  

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  
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Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. 

Wamuongo; M, Wairimu; P. Kitiem, J. Mwaura; D. Kamau, , I. 

Sijali and A.O. Esilaba (KALRO) 

Partner organizations  KALRO, AFA-FCD, MoALF&I and County Governments 

  

Research Gaps:  

Research on mulching using factory/industrial wastes, e.g. mushroom, tea, coffee, etc. in 

different value chains is required.  

 

2.6 12 TIMP name  Drip irrigation systems for cotton farmers  

Category (i.e. technology, 

innovation or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Low cotton productivity due to crop water stress caused by 

seasonal rainfall variability in rain-fed productions.  

What is it? (TIMP description)  

 
 

This is a technology that supplements water in crop production 
systems by ensuring irrigation water drips slowly into the crop 
roots at low pressure, through a number of emission points 
(drippers). Drip system saves water by minimizing evaporation 
losses and delivering water at the root zone where it is required. 
It also provides the opportunity for farmers to increase crop 
yields. It’s easy to design and operate. The layout can either be 
above surface or buried below the surface. System provides 
efficient fertilizer usage (fertigation) with irrigation water  

 
Layout of a drip irrigation system in vegetables 

 
  

mailto:cd.narl@kalro.org
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Justification  The impacts of climate change (seasonal rainfall variability and 

drought) to crop production is a real threat to food security. 

Mainstreaming drip irrigation systems into crop production 

provides the opportunity for farmers to enhance crop resilience, 

increase yields and incomes.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Model Farmers, Researchers and Extension staff  

Approaches used in dissemination  • Field demonstrations 

• Farmer Field Schools 

• Agriculture trade and exhibition fairs  

• On-farm visits  

• On-farm demonstrations  

•  Field days.  

• Agricultural Innovation Platforms 

• Farmer to farmer communication  

• Farmer exchange visits  
 

Critical/essential factors for 

successful promotion  

• Correct field design (system installation) of the drip system 

to minimize water inefficiencies. Training of farmers and 

extension  

• Drip management skills  

• Organized farmer groups or Common Interest Groups 

(CIGs) to promote drip irrigation.  

• Availability of extension services to train and create 

awareness about usage of drip irrigation 

• County and National Governments to fund and promote.  

• County Governments to avail necessary materials at 

subsidized prices 

Partners/stakeholders for scaling up 

and their roles  

• County governments- capacity building, supportive policies 

and frameworks  

• NGOs and CBOs for organizing farmers into uptake groups 

and funding them 

• Private extension providers: Capacity build farmer groups  

• Private sector (AMIRAN); facilitate access to technology; 
technology demonstration; access to credit  

• NGOs (Kenya Red Cross- KRC, Action Aid, World Vision, 

and OXFAM); facilitate access to technology; technology 

demonstration  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

There is limited usage in Makueni, Bomet, Kajiado, Machakos on 

other crops other than cotton 

Counties where TIMP will be 

promoted  

 Lamu  

Challenges in dissemination  • Relatively high cost of drip kits for majority of poor 
resource farmers in ASALs.  

• High temperatures experienced in ASALs cause water 
salinity challenges  
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• Drip poly tubing also tend to collapse causing inadequate 
water conveyance along the tube  

• Limited knowledge on the drip irrigation technology and its 

management  

• Lack of awareness by growers on drip irrigation 

• Lack of agronomic and technical knowledge on how to 

apply drip irrigation 

•  Inadequate extension staff for effective training on drip 

irrigation 

•  Availability of quality water for irrigation 

Recommendations for addressing the 

challenges  

• Model farmer demonstration would create awareness and 
willingness to invest on the system  

• Modification of drip system tubes in ASAL areas is required 
(use of PVC pipes) to manage clogging to enable free flow 

of water  

• Regular maintenance of the system especially the drip filters 
is required to flush out accumulated salts that tend to clog 
emitters  

• Intensive farmer training is required on the management of 

drip irrigation system   

Lessons learned  • Drip system increases yield, incomes and food security  

• Linking farmers with markets is critical for enhancing 
sustainability  

• Covering the soil with organic matter (crop residue or green 
manures) in a drip system helps to preserve moisture and 

additional nutrients to the soil   

• It is also important to link farmers to Micro Finance 

Institutions for financial needs  

Social, environmental, policy and 

market conditions necessary  

• Capacity building for increased awareness  

• Policy support for increased investments in drip irrigation 
systems  

• The water quality should be known to adjust the drip 

systems to avoid clogging  

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

Basic costs  Inputs materials include water source, drip lines, drippers, and 

pumping unit, filtering and fertilizing systems. ¼ acre costs  

between KES 50, 000 to KES 100,000  

Estimated returns  • Income from drip system rises by as much as 35% stemming 
from the management of crop water stresses.  

• Increased water saving means more water are available for 

other competing needs (domestic, livestock or industrial).  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Drip systems are easily installed and therefore suitable for 
both male and female gender  

• Drip systems tend to reduce workload for all gender and 
provide significant positive impact on family food and 
nutritional intake.  
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• Women are extensively involved in most horticultural 
farming enterprises (i.e. vegetable farming) under the drip 
irrigation systems. This may increase their labor hours  

• Acceptable and easy to scale up by both male and female, 

including youth  

• Women and youth have limited access to productive 
resources such as credit to purchase the kit. 

• Women and youth have limited access to education, training 
and extension services on usage of drip irrigation in cotton 
farming  

• Women have less access to agricultural information, 
technology and knowledge on drip irrigation  

• Men dominante most decisions at the household and 

community levels including usage of drip irrigation 

 

Gender related opportunities  • Opportunities available for women and men to generate 

sustainable income  

• There is the potential of having improved food security 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• The technology fits well with the VMGs and easily installed 

and manageable, thus improving nutrition for the VMG  

• Labour intensity for women will improve  

• VMGs have higher illiteracy, poverty, market access 

problems to recoup on investment 

• They have less access to information technology and 

knowledge. 

• The have limited access to resources such as credit to buy 

the kit 

• They have low adoption rates due to lack of awareness 

VMG related opportunities  • Drip technology reduces the workload to the VMGs and 

provides an opportunity to make business because they are 

mostly done on high value crops. 

• The is potential of increased food security for VMGs 

E: Case studies/profiles of success stories  

Success stories  There are many successful farmer drip irrigation models 

across the country implemented by government and other 

development partners on other crops other than cotton 

Application guidelines for users  1. Isaya V. Sijali (2001) Drip Irrigation: Options for 

smallholder farmers in eastern and southern Africa. 

Technical Handbook No. 24. Published by SIDA’s 

Regional Land Management Unit, Nairobi.  

2. FAO (2014). Irrigation Techniques for Small-scale 

Farmers: Key Practices for DRR Implementers. Rome: 

Food and Agriculture Organization of the United Nations 

(FAO). http://www.fao.org/3/a-i3765e.pdf  

F: Status of TIMP readiness ( 

1. Ready for Up scaling;  

2. Requires Validation; 

Requires validation on cotton crop 
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3.Requires further research)  

G: Contacts   

Contacts Centre Director KALRO Kabete, 
Box 14733-00800, NAIROBI.  

Tel: +254-020-2464435 Ext. 300  

E-mail: cd.narl@kalro.org 

 

Centre Director, ICRIC-Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

 

Centre Director, Kibos 

P.O Box 1490-40100, Kisumu 

Email:kalrokibos@kalro.org 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) E. Mutuma; J. 

Wamuongo; M, Wairimu; P. Kitiem, J. Mwaura; D. Kamau, , I. 

Sijali and A.O. Esilaba (KALRO) 

Partner organizations KALRO, AFA-FCD, MoALF&I and County Governments 

 

Research gaps  

1. The impact of drip irrigation on economics of cotton farming  

2. Limited irrigation packages suited to small farmers - improved irrigation, 

agronomy, credit, technical support and assistance with marketing – to spur 

adoption  

2.7  Cotton Crop Health   

 

2.7.1  TIMPs name  Integrated management of African bollworm (Helicoverpa 

armigera)  

Category (i.e. technology, innovation 

or management practice)  

Management practice 

  

A: Description of the technology, innovation or management practice  

Problem addressed  Low yield caused by African bollworm infestation.  

 

What is it? (TIMP description)  Integrated management of the African bollworm includes the use 

of various pest control startegies. The strategies include cultural, 

biological and chemical control. In order to realize an effective 

management programme for the bollworm, one has to start 

chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is such 

that you start with the most environmentally friendly (cultural) 

strategy as you move towards harsh (chemical) pest control 

methods. This management practice starts with pest scouting/ 

mailto:cd.narl@kalro.org
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monitoring, pest identification and establishment of economic 

threshold and finally a decision is made on which of the 

following pest control measures to use. 

Cultural control 

 Deep plough after harvest to expose bollworm larvae to 

natural enemies e.g. bird and sun’s heat 

 Cotton fields should be weed free. Remove and destroy 

all weeds known to be alternative hosts.  

 Remove and destroy plant residues immedieately after 

harvest as they harbour eggs and pupae of bollworm.  

Biological control 

 Use light traps and sex pheromone traps such as Delta trap 

fro Koppert to monitor adult moths and increase the trap 

density to 2 traps per acre for effective bollworm control. 

 Use biopesticides such as Halt 500 WP (Bacillus 

thuringiensis), Heltic SC (Helicoverpa armigera SNP 8% 

w/w 2x99 polyhedra per ml or Nimbecidine EC 

(Azadirachtin 0. 03%).  

 Plant cotton varieties resistant/ tolerant to the African 

bollworm such as Bt cotton- Bollgard II variety, (C570 

and C571) fron Mayco Seed Company.  

Chemical control 

 Use pest control products recommended by Pest Control 

Products Board (PCPB) such as Cyclone 505 EC 

(Cypermethrin 10% +Chlorpyrifos 35% w/V), Tata-alpha 

(Alpha-cypermethrin (10 g/L) or Thunder OD 145 

(Imidacloprid 100 g/L + Betacyfluthrin 45g/L), using the 

manufacturers’ recommendaded rates of application. 

 

 

 
  African bollworm larva          Flared square 

Justification  The African bollworm is a major pest of cotton. If uncontrolled 

it may cause up to 100% yield loss. African bollworm infestation 

starts at the flower bud formation stage. Bollworm larvae feed 

on flower buds and young bolls. Damaged flower buds lead to 

flared squares which is the best indicator that a cotton field has 

been invaded by the African bollworms. Severe bollworm attack 

leads to few bolls being retained on the cotton plant and this 
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translates into low cotton yields. It is therefore advisable to use 

integrated bollworm management approach since it is cost 

effective, gender sensitive, socially acceptable, economically 

viable and environmentally friendly. This pest management 

practice leads to increased crop yields while at the same time 

conserving the natural environment and addressing food safety 

concerns. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, Extension staff, Researchers and Farmers 

Approaches to be used in 

dissemination  

On-farm experimentation and dissemination, Farmer Field and 

Bussiness Schools, digital platforms, Agricultural Innovation 

Platforms (AIPs), field days, shows, farmer to farmer 

communication, leaflets, larger plot demonstrations.  

Critical/essential factors for 

successful promotion  

 Well organized farmer groups 

 A platform for interaction for all cotton value chain 

stakeholders 

 Applied and adaptive research to test and validate more 

IPM options 

 

Partners/stakeholders for scaling up 

and their roles  

 KALRO to continually undertake research in pest 

management  

 KEPHIS to ensure quality seed for both conventional 

and genetically modified (Bt) cotton varieties 

 PCPB to promote registration of pest control products 

 NGOs – formation of farmers’ groups in readiness for 

capacity building  

 Public and Private Extension Providers – Capacity build 

the CIGs and other farmer organizations  

 Private Service Providers – Sale of agrochemicals and 

provision of markets for farm produce  

 Farmers/farmer groups to adopt IPM prctices 

 County and National governments for development of 

policicies that enable and cfreate awrenessof IPM 

practices 

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu, Kirinyaga 

Counties where TIMP will be 

upscaled  

Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay, Siaya, Busia, Taita Taveta  

Challenges in dissemination   Limited knowledge by farmers on integrated pest 

management 

 Limited cotton growing farmer groups 

 Lack of cotton innovation platforms to facilitate 

interaction of farmer with relevant stake holders 



149  

  

 Inadequate extension personnel for effective training on 

IPM  

Recommendations for addressing the  

challenges 

 Continuous training of farmers and extension staff on 

IPM 

 Formation of more cotton growing farmer groups 

 Establish cotton innovation platforms  

 Train lead farmer ta assist the few extension staff who are 

already engaged in the cotton value chain  

Lessons learned in upscaling, if any   Adoption IPM practices by farmers is key in the 

management of bollworms. 

 Partnership is important in dissemination and adoption of 

IPM practices and this can be facilitated through 

innovation platforms 

Social, environmental, policy and 

market conditions necessary 

necessary 

for development and 

upscaling 

 Formation CIGs would aid on the up take of IPM 

practices 

 Pest control products to be avodable to producers 

 Producers willingness to adopt IPM options 

 Regulatory bodies e.g. PCPB to ensure that the products 

sold to producers are safe the users and the environment 

while at the same time they are genine and of high 

quality.  

 National and county governments to have policies that 

support/ promote integrated bollworm management 

practices  

 Predictable market prices for the cotton lint 

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 10,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as credit  

 Women and youth have limited access to pest 

management training and extension services  

 Women have less access to pest management 

information. 

 Youth applying synthetic pesticides should always wear 

Personal Protective Equipments (PPE’s) 

Gender related opportunities   Young male and female youth may be employed to 

monitor (pest scouting) and hand pick bollworm larvae 

 Spraying of the crop during the bollworm control will 

creat employment opportunities for young male youths  

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources such 

as credit and pest control products  

 VMGs have limited access to training and extension 

services  
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 Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

 VMGs have limited access to pest management 

information  

 There is low adoption by VMGs due lack of awareness 

 VMG may have a challenge in utilization of spraying 

equipments  

VMG related opportunities  Opportunities for unemployed rehabilitated male youths exist in 

pest scouting and cotton spraying programmes. 

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

Farmer from Lamu Cotton Growers Cooperative Union who 

applied the recommended IPM options realized higher yields 

(2,500 kg/ha) as compared to those who did not apply any 

recommended pest management who got an average of 800 

kg/ha).  

Application guidelines for users  Reference:  

 CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use in 

Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upscaling; 2. Requires 

validation; 3. Requires further 

research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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 2.7.2  TIMPs name  Integrated management of cotton stainer (Dysdercus spp)  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Poor quality lint caused by cotton stainer infestation 

What is it? (TIMP description)  Integrated management of the cotton stainer includes the use of 

various pest control startegies. The strategies include cultural, 

biological and chemical control. In order to realize an effective 

management programme for the cotton stainers, one has to start 

chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is such 

that you start with the most environmentally friendly (cultural) 

strategy as you move towards harsh (chemical) pest control 

methods. This management practice starts with pest scouting/ 

monitoring, pest identification and establishment of economic 

threshold and finally a decision is made on which of the following 

pest control measures to use.  

 

Cultural control 

 Preventive control measures are sanitation by removal of 

cotton plants and all debris as well as ratoon cotton as soon 

as harvesting is over. 

 Cotton should strictly be grown as an annual crop with a 

closed season 

 Hand pick and destroy the cotton strainers at the beginning 

of infestation as this will help to reducepopulation density 

 Remove of alternative host e.g. the kapok or bombax trees 

near the cotton plantations 

Biological control 

 Use natural enemies such as domestic chicken and allow 

perching birds to prey on cotton strainers especially before 

and after boll split 

 Use neem based biopesticides such as Nimbecidine EC 

(Azadirachtin 0.03%). 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Bulldock star EC 262.5 (Beta-cyfluthrin 12.5 g/L 

+Chlorpyrifos 250 g/L) 

 Tata-alpha 10 EC (Alpha-cypermethrin (10 g/L)  

 Decis 2.5 EC (Deltamethrin25g/L) 

 Duduthrin 1.75 EC (Lambdacyhalothrin 17.5 g/L) 

Synthetic pesticides should be used as the last option since 

most of them are detrimental to the environment. 
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Cotton stainers mating (L) and cotton boll infested by cotton stainers (R)  

Source: Kambo CM: KALRO 

Justification  Cotton stainer is a serious pest of cotton in many cotton growing 

areas of the country. The pest transmit a fungus known as 

(Nematospora sp.), which leads to internal boll rot and staining 

of the lint with typical yellow colour. They are late season pests 

which usually attack the crop at fruit formation stage. Infested 

cotton bolls produce poor quality lint, reduced seeds's oil content 

and germination capacity. Severe cotton stainer attack affects 

yield, oil content and the marketability of seed cotton. Poor 

quality lint is classified as Grade BR while the best Grade is AR. 

Cotton lint that has been stained by the stainers cost ½ the price 

of Grade AR. Currently the price of AR is KES 52/ kg therefore 

the price of BR is KES 26/= per kg. There is therefore need to 

control the cotton stainers by use of all available control measures 

in order to leap maximum benefits from cotton farming. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, agro-dealers  

Approaches to be used in 

dissemination  

On-farm experimentation and dissemination, FFBS, field days, 

shows, farmer to farmer communication, leaflets and larger plot 

demonstrations.  

Critical/essential factors for 

successful promotion  

An inventory of technologies that could be applied and 

procedures for integration  

Partners/stakeholders for scaling up 

and their roles  

 NGOs – Formation of farmers’ groups in readiness for 

capacity building  

 Extension – Capacity build the CIGs and other farmer 

organizations  

 Private service providers – Sale of farm inputs, 

provision of markets for farm produce  

 Youths – Form spraying gangs  

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  
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Counties where TIMP will be 

upscaled  

Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya, Busia  

Challenges in dissemination   Lack of technical knowledge in cotton stainer control 

 Limited access to effective biopesticides and pesticides 

 High cost of pesticides 

Recommendations for addressing the 

challenges  

 Continuous training of farmers and extension staff  

 Use pest control products recommended by PCPB.  

Lessons learned in up scaling, if any  Kitui farmers who used Cyclone 505 EC and Prosper 44 EC 

harvested high percentage of Grade AR as compared to the 

farmers who did not use any chemical pesticide. 

Social, environmental, policy and 

market conditions necessary  

 Farmers in groups can easily purchase chemical 

pesticide. They can also be easily trained on pest control 

measures by service providers such as KALRO, PCPB, 

AAK and Agrochemical firms.  

 Supportive policy of national and county governments 

to promote environmentally friendly pest management 

strategies.  

 Regulatory institutions like AFA-FD to ha ve policies 

that favour marketing of cotton products. 

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 10,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as land and credit than men to purchase 

inputs such as pestcides  

 Women and youth have limited access to education, 

training and extension services than men  

 Men dominant most decisions at the household and 

community levels including pest control  

 Women have limited access to markets as they 

sometimes cannot travel to far markets outlets to source 

for cottong inputs  

 

Gender related opportunities   Opportunities for youths exists in spraying the crop 

 Increased production of the crop leading to increased 

incomes 

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources such 

as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  
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 VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 

sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

 VMGs have limited access to cotton stainer information 

and their management strategies  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities  Opportunities for unemployed youths and those recovering from 

drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use in 

Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upselling; 2. Requires 

validation; 3. Requires further 

research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their roles AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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2.7.3  TIMPs name  Integrated management of cotton mealybug (Phenacoccus 

solenopsis) 

Category (i.e. technology, innovation 

or management practice) 

Management practice 

A: Description of the technology, innovation or management practice  

 Yield reduction due to cotton mealybug infestation  

Problem addressed Yield reduction due to cotton mealybug infestation 

What is it? (TIMP description) Integrated management of the cotton mealybug includes the use 

of various pest control startegies. The strategies include cultural, 

biological and chemical control. In order to realize an effective 

management programme for the cotton mealybug, one has to 

start chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is such 

that you start with the most environmentally friendly (cultural) 

strategy as you move towards harsh (chemical) pest control 

methods. This management practice starts with pest scouting/ 

monitoring, pest identification and establishment of economic 

threshold and finally a decision is made on which of the 

following pest control measures to use.  

 

Cultural control 

 Maintain a weed free cotton field 

 Spot weeding to remove the infested plants to prevent 

pest build up 

 Preventive control measures are sanitation by removal of 

cotton plants and all debris as well as ratoon cotton as 

soon as harvesting is over. 

 Cotton should strictly be grown as an annual crop with a 

closed season 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Tihan OD 1.75 (Spirotetramat 75 g/L+Flubendiamide 

100 g/L) 

 Engeo 247 SC (Thiamethoxam 141 g/L+ Lambda-cylothrin 

106 g/L) 

 Closer 240 SC (Sulfoxaflor 240 g/L) 

Synthetic pesticides should be used as the last option 

since most of them are detrimental to the environment. 
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Cotton plants heavily infest by mealybugs (Source: Kambo CM: 

KALRO ) 

Justification  Mealy bug is a serious pest of cotton in many cotton growing 

areas of the country. Infested cotton plants wilt and die at very 

early stage. The pest attacks all the stages of the crop cycle and 

its effect can be devastating. If uncontrolled the pest can wipe 

out a whole cotton field within a month resulting into a total crop 

failure (ie 100% loss) 

Region promoted  Embu, Tharaka Nithi, Tana River counties and most of the 

coastal region  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

Approaches used in dissemination  FBBS, Training of trainers, field demonstrations, exchange 

visits  

Most effective approach  Field demonstrations  

Critical/essential factors for successful 

promotion  

Capacity building of farmers using  

participatory approaches to know the costs and benefit on 

control   

Partners/stakeholders for scaling up  

 

 

 Scietists - Research  

 NGOs and private service providers – Promotion   

 Extension – Farmer capacity building  

C: Current situation and future scaling up  

Current extent of reach  Technology adopted by farmers in some cotton producing 

counties such as Embu, Tharaka Nithi, Kilifi, Tana River, 

Lamu counties  

Challenges in dissemination   Lack of technical knowledge in mealy bug control  

 Limited access to effective pesticides  
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Recommendations for addressing the 

challenges  

 Capacity building of Trainers and farmers  

 Improve access to effective pest control products  

 recommended by PCPB  

Lessons learned  Farmers are well receptive to the technology once sensitized  

Social, environmental, policy and 

market conditions necessary  

 The management practise is environmentally friendly 

because no chemical gets directly into the food chain  

 The management practices conforms with the market 

requirements  

 Policies should be put in place in cotton producing 

Counties to promote production of cotton, use this IPM 

package to enhance production and stir industrialization 

through cottage industries 

D: Economic, gender, vulnerable 

and marginalized groups (VMGs) 

considerations  

  

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination, adoption 

and scaling up  

 The misconception in some regions that cotton is a 

man’s crop whereas food crops belongs to women  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men  

 Women and youth have limited access to education, 

training and extension services than men  

 Women have limited access to information relating to 

management of cotton mealybug  

 Women experience financial constraints  due to limited 

access to credits hence might not be able to purchase 

inputs such as pestcides  

  Women have less access to agricultural information, 

technology and knowledge  

 Men dominant most decisions at the household and 

community levels 

Gender related opportunities   Opportunities for youths exists in spraying the crop  

 Increased yields leading to stable supply of cotton to 

the markets by women and youth  
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VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets as they 

sometimes cannot travel to far regional markets due to 

either their sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities   Opportunities for unemployed youths and those recovering 

from drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories  Farmers in coastal region have effectively controlled the 

mealybug  

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products registered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke 

F: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their roles AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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2.7.4  TIMPs name  Integrated management of cotton jassids (Amrasca biuttula) 

Category (i.e. technology, innovation 

or management practice) 

Management practice 

 

A: Description of the technology, innovation or management practice  

Problem addressed Yield reduction due to cotton jassids infestation 

What is it? (TIMP description) Integrated management of the cotton jassid includes the use of 

various pest control startegies. The strategies include cultural, 

biological and chemical control. In order to realize an effective 

management programme for the cotton jassid, one has to start 

chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is such 

that you start with the most environmentally friendly (cultural) 

strategy as you move towards harsh (chemical) pest control 

methods. This management practice starts with pest scouting/ 

monitoring, pest identification and establishment of economic 

threshold and finally a decision is made on which of the 

following pest control measures to use. 

 

Cultural control 

 Maintain a weed free cotton field 

 Preventive control measures and field sanitation by 

removal of cotton plants and all debris as well as ratoon 

cotton by burying 2ft deep as soon as harvesting is over. 

 Cotton should strictly be grown as an annual crop with a 

closed season 

Biological control 

Grow varieties that are tolerant to jassid attck such as HART 

89M or KSA 81M 

 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Use Shield 600SL (Imidacloprid 600 g/L) as a seed 

dresser for effect control of cotton jassids 
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    Cotton jassid          Jassid damage symptoms   

Source: CM Kambo 

Justification  Cotton jassid is a serious pest of cotton in many cotton growing 

areas of the country. Affected leaves turn yellow the brownish 

starting from the margins towards the midrib. Severe damage 

result in ‘hopper burn” injury resulting in death of leaves.Severe 

damage result in reduced fruiting capacity which lead to low 

yields and poor quality fibres.  

Region promoted   Tharaka Nithi, Tana River, Lamu counties and most of the 

coastal region  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

Approaches used in dissemination  FBBS, Training of trainers, field demonstrations, exchange 

visits  

Most effective approach  Field demonstrations  

Critical/essential factors for successful 

promotion  

 Capacity building of farmers using  

 participatory approaches to know the costs and 

benefit on control   

Partners/stakeholders for scaling up   Scientists - research  

 NGOs and private service providers – promotion   

 Extension – farmer capacity building  

C: Current situation and future scaling up  

Current extent of reach  Technology adopted by farmers in some cotton producing 

counties such as Embu, Tharaka Nithi, Kilifi, Tana River, 

Lamu counties  

Challenges in dissemination   Lack of technical knowledge in jassid control  

 Limited access to effective pesticides  

Recommendations for addressing the 

challenges  

 Capacity building of Trainers and farmers  

 Improve access to effective pest control products  

recommended by PCPB  

Lessons learned  Farmers are well receptive to the technology once sensitized  

Social, environmental, policy and 

market conditions necessary  

 The technology is environmentally friendly because no 

chemical gets directly into the food chain  

 The method conforms with the market requirement  
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D: Economic, gender, vulnerable 

and marginalized groups (VMGs) 

considerations  

  

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination, adoption 

and scaling up  

 The misconception in some regions that cotton is a 

man’s crop whereas food crops belongs to women  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men  

 Women and youth have limited access to education, 

training 

Gender related opportunities   Opportunities for youths exists in spraying the crop  

 Increased yields leading to stable supply of cotton to the 

markets by women and youth 

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources such 

as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets as they 

sometimes cannot travel to far regional markets due to 

either their sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities   Opportunities for unemployed youths and those 

recovering from drugs exists in spraying the crop  

 Increased yields leading to stable supply of cotton to the 

markets by VMGs 

E: Case studies/profiles of success stories  

Success stories  Farmers in coastal region have effectively controlled the 

mealybug  

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use in 

Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  
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F: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

2.7.5  TIMPs name  Integrated management of cotton thrips (Frankliniella 

occidentalis) 

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Low yields due to thrips infestation 

What is it? (TIMP description)  Integrated management of the thrips includes the use of various 

pest control startegies. The strategies include cultural, biological 

and chemical control. In order to realize an effective 

management programme for the cotton mealybug, one has to 

start chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is such 

that you start with the most environmentally friendly (cultural) 

strategy as you move towards harsh (chemical) pest control 

methods. This management practice starts with pest scouting/ 

monitoring, pest identification and establishment of economic 

threshold and finally a decision is made on which of the 

following pest control measures to use. 

 

Cultural control 

 Maintain a weed free cotton field 

 Preventive control measures e.g sanitation by removal of 

cotton plants and all debris as well as ratoon cotton as 

soon as harvesting is over. 

 Cotton should strictly be grown as an annual crop with a 

closed season 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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 Mulching prevents thrips from pupating 

 Use yellow stick traps to monitor the presence of thrips 

 To manage thrips using stick trap, you need to increase 

the trap density 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Use Shield 600SL (Imidacloprid 600 g/L) as a seed 

dresser for effect control of cotton thrips 

 Asataf SP (Acephate 750 g/kg) 

 

 
Cotton leaves heavily infested by thrips 

Justification  Thrips attack cotton plants at the early stage of crop 

development. The pest feeds on the crop by sucking sap which 

contains bulk of the plant nutrients. The pest attacks mainly the 

young leaves, resulting into the curling of leaves. 

Pests’ scouting at least twice per week to establish whether the 

crop has been invaded by thrips is key for an effective pest 

management programme. If uncontrolled infested plant wilt and 

die leading to reduction in cotton yields.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, processors  

Approaches to be used in 

dissemination  

On-farm experimentation and dissemination, field days, shows, 

farmer to farmer communication, leaflets, larger plot 

demonstrations.  

Critical/essential factors for successful 

promotion  

 An inventory of technologies that could be applied and 

procedures for integration  

 Training of growers and TOT  

Partners/stakeholders for scaling up 

and their roles  

 Scientists to conduct research 

 Extention agents to train and promote proven control 

methods 

 NGOs, & private service providers to promote control 

methods 

C: Current situation and future scaling up  
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Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  

Counties where TIMP will be upscaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya, Busia  

Challenges in dissemination   Lack of technical knowledge in thrips management 

 Limited access to effective thrips management practices  

Recommendations for addressing the 

challenges 

 Create awareness on the use of biopesticides and 

synthetic pesticides to control thrips  

 Control of thrips by use of non-chemical control 

methods e.g. proper field hygiene and yellow sticky 

traps 

Lessons learned in up scaling, if any  No up scaling carried out so far  

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated approaches.  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men  

 Women and youth have limited access to education, 

training and extension services than men  

 Women have limited access to markets as they 

sometimes cannot travel to far markets due to their 

domestic roles  

 Women have less access to agricultural information, 

technology and knowledge  

 Due to their social status women and youth are often 

excluded from decision making in pest management  

Gender related opportunities   Opportunities for youths exists in spraying the crop  

 Increased production of cotton leading to stable supply 

of cotton to the market 
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VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 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  

 VMGs have limited access to information on 

production techniques  

 VMGs have limited access to information such as in 

integrated management of cotton thrips (Frankliniella 

occidentalis.)  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities   Employment for youths and those recovering from 

drugs exists in spraying the crop  

 Improved production for VMGs 

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use in 

Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upselling; 2. Requires 

validation; 3. Requires further 

research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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2.7.6 TIMPs name  Integrated management of red spider mites (Tetranychus 

urticae) 

Category (i.e. technology, innovation 

or management practice)  

Management practice  

 

 

A: Description of the technology, innovation or management practice  

Problem addressed Reduced cotton quality and yields due to red spider mites 

infestation 

What is it? (TIMP description)  Integrated management of the red spider mite includes the use 

of various pest control startegies. The strategies include cultural, 

biological and chemical control. In order to realize an effective 

management programme for the red spider mites, one has to 

start chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is 

such that you start with the most environmentally friendly 

(cultural) strategy as you move towards harsh (chemical) pest 

control methods. This management practice starts with pest 

scouting/ monitoring, pest identification and establishment of 

economic threshold and finally a decision is made on which of 

the following pest control measures to use.  

 

Cultural control 

 Preventive control measures are sanitation by removal 

of cotton plants and all debris as well as ratoon cotton as 

soon as harvesting is over. 

 Cotton should strictly be grown as an annual crop with a 

closed season 

 Cotton field should be free from all types of weeds since 

red spider mites have a wide host range 

Biological control 

 Use biopesticides such as Nimbecidine EC 

(Azadirachtin 0.03%). 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Talstar 100 SC (Bifenthrin 100g/L) 

 Prosper 44EC (Profenofos 40%+ Cypermethrin 4% 
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Red spider mite damage symptom on a cotton leaf 

Source: Kambo CM: KALRO 

Justification  Red spider mites reduce the crops photosynthetic area, hence 

leading to significant yield losses. To improve the yields and 

quality of seed cotton, integrated management of the red spider 

mite is necessary. This will improve livelihoods of the cotton 

farmers.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, processors  

Approaches to be used in dissemination  On-farm experimentation, field days, shows, farmer to farmer 

communication, leaflets, large plot demonstrations.  

Critical/essential factors for successful 

promotion  

An inventory of technologies that could be applied and 

procedures for integration  

Partners/stakeholders for scaling up and 

their roles  

 Scientists to conduct research 

 Extention agents to train and promote proven control 

methods 

 NGOs, & private service providers to promote control 

methods 

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  

Counties where TIMP will be upscaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya, Busia  

Challenges in dissemination   Lack of technical knowledge in red spider mite 

management.  

 Limited access to effective red spider mite management 

practices  

Recommendations for addressing the 

challenges  

 Create awareness on the use of biopesticides and 

synthetic pesticide  

 Control of aphids by use of non-chemical control 

methods e.g. proper field hygiene and yellow sticky 

traps  

Lessons learned in up scaling, if any    

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated approaches.  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations  
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Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men 

 Women and youth have limited finances to purchase 

pestcides  

 Women and youth have limited access to education, 

training and extension services than men  

 Women have limited access to markets as they 

sometimes cannot travel to far markets due to their 

domestic roles  

 Women have less access to agricultural information, 

technology and knowledge for instance they might not 

have knowledge of integrated management of red 

spider mites (Tetranychus urticae) 

 

Gender related opportunities   Opportunities for youths exists in spraying the crop  

 Inceased production leading to improved livelihoods 

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets as they 

sometimes cannot travel to far regional markets due to 

either their sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities   Opportunities for unemployed youths and those 

recovering from drugs exists in spraying the crop  

 Inceased production leading to improved livelihoods 

of VMGs 

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 
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 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upselling; 2. Requires 

validation; 3. Requires further 

research 

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their roles AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

2.7.7 TIMPs name  Integrated management of Cotton aphids (Aphis gossypii)  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Reduced yields from aphids infestation  

What is it? (TIMP description)  Integrated management of the cotton aphids includes the use 

of various pest control startegies. The strategies include 

cultural, biological and chemical control. In order to realize an 

effective management programme for the cotton aphids, one 

has to start chloronologically from preventive to curative pest 

control measures i.e. from cultural to chemical control. The 

trend is such that you start with the most environmentally 

friendly (cultural) strategy as you move towards harsh 

(chemical) pest control methods. This management practice 

starts with pest scouting/ monitoring, pest identification and 

establishment of economic threshold and finally a decision is 

made on which of the following pest control measures to use.  

 

Cultural control 

 Maintain a weed free cotton field 

mailto:kalromwea@kalro.org
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 Preventive control measures are sanitation by removal 

of cotton plants and all debris as well as ratoon cotton 

as soon as harvesting is over. 

 Cotton should strictly be grown as an annual crop with 

a closed season 

 Use yellow sticky traps to monitor the presence of 

aphids 

 To manage aphids using yellow sticky trap, you need 

to increase the trap density 

 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Use Decis 2.5EC (Deltamethrin 5 g/L)  

 Duduthrin 1.75 EC (Lambdacyhalothrin 17.5 g/L) 

Justification  Aphids can cause severe yield loss when feeding in large 

colonies. The cotton lint is most sensitive to cotton aphid 

damage since honeydew secreted by aphids can contaminate 

the cotton lint, creating "sticky cotton". Aphid populations as 

low as 5 aphids/leaf can result in honeydew deposition on lint. 

Aphids are vectors of several viral diseases. Direct feeding 

leads to severe yield loss and reductions in crop quality. 

Control of the pest will translate to reduced crop losses, 

increased incomes and improved farmers’ livelihoods.  

 

  

Cotton aphid colonies on under side of cotton leaves 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, Farmers, Service providers 

Approaches to be used in 

dissemination  

On-farm experimentation, field days, shows, farmer to farmer 

communication, leaflets, large plot demonstrations.  

Critical/essential factors for successful 

promotion  

An inventory of technologies that could be applied and 

procedures for integration 

Partners/stakeholders for scaling up and 

their roles  

 NGOs – formation of farmers’ groups in readiness for 

capacity building  

 Extension – capacity build the CIGs and other farmer 

organizations  

 Private service providers – sale of farm inputs, 

provision of markets for farm produce  
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 Youths – form spraying gangs  

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  

Counties where TIMP will be upscaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya, Busia  

Challenges in dissemination   Lack of technical knowledge in aphids’ management.  

 Limited access to effective aphids management 

practices  

Recommendations for addressing the 

challenges  

 Create awareness on the use of biopesticides and 

synthetic pesticide  

 Control of aphids by use of non-chemical control 

methods e.g. proper field hygiene and yellow sticky 

traps  

Lessons learned in up scaling, if any  - 

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated approaches.  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men  

 Women and youth have limited access to education, 

training and extension services than men  

 Women have limited access to agro-vets as they 

sometimes cannot travel to far markets due to their 

domestic roles  

 Women have less access to agricultural information, 

technology and knowledge knowledge of  

 Women might have limited knowledge on integrated 

management of Cotton aphids  

Gender related opportunities   Opportunities for youths exists in spraying the crop  

 Increased production leading to stable markets for 

cotton 

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access agro-vets as they 

sometimes cannot travel to far regional markets due to 

either their sickness, disability or lack of exposure  
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 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due to lack of 

awareness 

VMG related opportunities  Opportunities for unemployed youths and those recovering 

from drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None 

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upscaling; 2.  

Requires validation; 3.  

Requires further research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

2.7.8 TIMPs name  Integrated management of whiteflies (Bemisia tabaci)  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

 

A: Description of the technology, innovation or management practice  

mailto:kalromwea@kalro.org
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Problem addressed  

 

 

 

 

 

 

 
    Whiteflies on the under side of a cotton leaf 

 

What is it? (TIMP description)  

 

Integrated management of whiteflies includes the combined 

use of various pest control startegies. The strategies include 

cultural, biological and chemical control. In order to realize an 

effective management programme for the whiteflies, one has to 

start chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The trend is 

such that you start with the most environmentally friendly 

(cultural) strategy as you move towards harsh (chemical) pest 

control methods. This management practice starts with pest 

scouting/ monitoring, pest identification and establishment of 

economic threshold and finally a decision is made on which of 

the following pest control measures to use.  

 

Cultural control 

 Maintain a weed free cotton field 

 Preventive control measures are sanitation by removal 

of cotton plants and all debris as well as ratoon cotton 

as soon as harvesting is over. 

 Cotton should strictly be grown as an annual crop with 

a closed season 

 Use of insecticidal soaps or oils such as neem or canola 

oil 

 Use yellow sticky traps to monitor the presence of 

whiteflies 

To manage whiteflies using yellow sticky trap, you 

need to increase the trap density 

Chemical control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as: 

 Asataf SP (Acephate 750 g/L) 

 Confidor 200SL (Imidacloprid 200 SL) 

 Thunder OD 145 (Imidacloprid 100 g/L+Betacyfluthrin 

45 g/L) 

 Degree 100 EC (Alphacypermrthrin 100 g/L) 
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Whiteflies on the under side of a cotton leaf 

Justification  White flies can cause severe yield loss when feeding in large 

colonies. Whiteflies also indirectly damage cotton by secreting 

honeydew and creating fertile conditions for fungal growth 

(sooty mold), interfering with plant's photosynthesis and 

lowering lint quality. Whiteflies also act as vectors of plant 

viruses, causing further damage to the crop. Direct feeding 

leads to severe yield loss and reductions in crop quality. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff  

Approaches to be used in 

dissemination  

On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, larger plot 

demonstrations.  

Critical/essential factors for successful 

promotion  

An inventory of technologies that could be applied and 

procedures for integration  

Partners/stakeholders for scaling up and 

their roles  

 NGOs – formation of farmers’ groups in readiness for 

capacity building  

 Extension – capacity build the CIGs and other farmer 

organizations  

 Private service providers – sale of farm inputs, 

provision of markets for farm produce  

 Youths to form pesticide application service provider 

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  

Counties where TIMP will be upscaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya, Busia  

Challenges in dissemination   Lack of technical knowledge in whitefly management.  

 Limited access to effective aphids management 

practices  
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Recommendations for addressing the 

challenges  

 Create awareness on the use of biopesticides and 

synthetic pesticide  

 Control of aphids by use of non-chemical control 

methods e.g. proper field hygiene and yellow sticky 

traps  

Lessons learned in up scaling, if any  No up scaling carried out so far  

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated approaches.  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 7,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

  Women farmers might not be aware of the Integrated 

management of whiteflies (Bemisia tabaci) 

manangement practice  

 Women have less access to agricultural information, 

technology and knowledge  

 Women and youth have limited access to credit 

facilities for them to purchase inputs  

 Women and youth have limited access to education, 

training and extension services than men  

 Women dominate in the production of Cassava 

therefore there is need to ensure gender balance during 

trainings 

 The application of chemical to spray is usually 

associated with men 

Gender related opportunities  Opportunities for youths exists in spraying the crop  

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

  VMGs have limited access to productive resources 

such as land, credit, and quality seeds 

 VMGs have limited access to agricultural knowledge 

and extension services such as integrated management 

of whiteflies (Bemisia tabaci) leading to low adoption  

 VMGs have limited access to markets as 

theysometimes cannot travel to far regional markets 

due to either their sickness, disability or lack of 

exposure 

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities 

 VMGs have limited access to seed and information on 

new varieties and production techniques 
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VMG related opportunities  Opportunities for unemployed youths and those recovering 

from drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None   

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

 

F: Status of TIMP readiness (1. 

Ready for upselling; 2.  

Requires validation; 3. Requires 

further research 

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their roles AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

 

2.7.9 TIMP name  Integrated management of Spiny bollworm (Earias 

biplaga) 

Category (i.e. technology, innovation 

or management practice)  

Management practice 

A: Description of the technology, innovation or management practice  

 Problem addressed Low yields caused by spiny bollworm damage 

What is it? (TIMP description)  Integrated management of the Spiny bollworm includes the use 

of various pest control startegies. The strategies include 

cultural, biological and chemical control. In order to realize an 

effective management programme for theof Spiny bollworm, 
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one has to start chloronologically from preventive to curative 

pest control measures i.e. from cultural to chemical control. The 

trend is such that you start with the most environmentally 

friendly (cultural) strategy as you move towards harsh 

(chemical) pest control methods. This management practice 

starts with pest scouting/ monitoring, pest identification and 

establishment of economic threshold and finally a decision is 

made on which of the following pest control measures to use.  

Cultural control 

 Deep plough after harvest to expose bollworm larvae to 

natural enemies e.g. bird and sun’s heat 

 Cotton fields should be weed free. Remove and destroy 

all weeds known to be alternative hosts.  

 Remove and destroy plant residues immedieately after 

harvest as they harbour eggs and pupae of bollworm.  

Biological control 

 Use light traps and sex pheromone traps such as Delta 

trap fro Koppert to monitor adult moths and increase the 

trap density to 2 traps per acre for effective bollworm 

control. 

 Use biopesticides such as Halt 500 WP (Bacillus 

thuringiensis), Heltic SC (Helicoverpa armigera SNP 

8% w/w 2x99 polyhedra per ml or  

 Nimbecidine EC (Azadirachtin 0.03%).  

 Plant cotton varieties resistant/ tolerant to the African 

bollworm such as Bt cotton- Bollgard II variety, (C570 

and C571) fron Mayco Seed Company.  

Chemical control 

Use pest control products recommended by Pest Control 

Products Board (PCPB) such as:  

 Thunder OD 145 (Imidacloprid 100 g/L + 

Betacyfluthrin 45g/L 

 Cyclone 505 EC (Cypermethrin 10% +Chlorpyrifos 

35% w/V) 

 Tata-alpha (Alpha-cypermethrin (10 g/L)  

 Thunder OD 145 (Imidacloprid 100 g/L + 

Betacyfluthrin 45g/L 

 
Cotton terminal buds damaged by spiny bollworm 
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Justification  Spiny bollworms damage may stunt plants or force an unnatural 

growth pattern, Spiny bollworms prefer to feed on flowers and 

young bolls as these become available, hence causing 

considerable yield losses. Spiny bollworms also damage young 

growing shoots and terminal buds of young cotton plants. 

Hence curtailing vegetative growth resulting in low cotton 

yields and poor quality fibre. 

Region promoted  None  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Researchers, extension agencies, service providers 

Approaches used in dissemination  On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, larger plot 

demonstrations.  

Critical/essential factors for successful 

promotion  

Participatory Implementation, stakeholder capacity building, 

Functioning seed system, Stakeholder networks  

Partners/stakeholders for scaling up   NGOs – formation of farmers’ groups in readiness for 

capacity building  

 Extension – capacity build the CIGs and other farmer 

organizations  

 Private service providers – sale of farm inputs, 

provision of markets for farm produce  

 Youths – form pesticide application teams  

C: Current situation and future scaling up  

Current extent of reach  - 

Counties where already promoted, if 

any  

- 

Counties where TIMP will be upscaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya, Busia  

Challenges in dissemination   Most attention given to pod borers and their 

management 

 Limited investment and limited publicity given to 

management of borers  

Recommendations for addressing the 

challenges  

Training of farmers on the value of pod borer management 

using IPM technologies (research and extension) and positive 

publicity.  

Lessons learned  - 

Social, environmental, policy and 

market conditions necessary  

Understanding the attitude of community towards spiny 

bollworm management; household man-power endowment. 

Community youth, men, and women ratios.   

D: Economic, gender, vulnerable 

and marginalized groups (VMGs) 

considerations  

  

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 10,000/=  
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Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination, adoption 

and scaling up 

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men  

 Women and youth might not have knowledge on 

integrated management of Spiny bollworm  

 Women have less access to agricultural information, 

technology and knowledge  

 Cotton is perceived as a man’s crop this being the case 

men make key decisions relating to pest managements 

Gender related opportunities   Opportunities for women exists in pest management  

 Improved productivity an dquality of cotton hence 

increased profit to women and youth 

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up 

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to agro-vets as they 

sometimes cannot travel to far to regional markets due 

to either their sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities   Opportunities for women exists in pest management  

 Improved productivity an dquality of cotton hence 

increased profit to women and youth 

E: Case studies/profiles of success stories  

Success stories  - 

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upselling; 2. Requires 

validation; 3. Requires further 

research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

mailto:kalromwea@kalro.org
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Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

2.7.10 TIMPs name  Integrated management of root knot nematodes (Meloidogyne 

spp.)  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

 

  

A: Description of the technology, innovation or management practice  

Problem addressed Yield loss due to root knot nematodes  

What is it? (TIMP description)  Integrated management of the root knot nematodes includes the use 

of various pest control measures. The strategies include cultural, 

biological and chemical control. In order to realize an effective 

management programme for the root knot nematodes, one has to 

start chloronologically from preventive to curative pest control 

measures i.e. from cultural to chemical control. The IPM package 

recommends that one starts with the most environmentally friendly 

(cultural) strategy and move towards chemical pest control methods. 

This management practice starts with scouting/ monitoring for 

nematode symptoms, nematodes identification and establishment of 

economic threshold and finally a decision is made on the choice of 

control measures to use.  

 

Cultural control 

 Maintain a weed free cotton field as weeds serve as 

alternative plants 

 Cotton should strictly be grown as an annual crop with a 

closed season of 3-4 years to keep away soil-borne pests 

such as nematodes 

 Control surface run-off from affected areas to clean areas 

 Practice crop rotation with grass crops for 3-4 years 

 Prevent surface run-off water that transmits nematodes from 

affected areas to non affected areas 

 Practice soil solarization during hot months to desiccate and 

reduce nematode populations in the soil 

 

mailto:kalrokibos@kalro.org
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Biological control 

Use only pest control products recommended by Pest Control 

Products Board (PCPB) such as:  

 Use of neem based biopesticides including Nimbecidine EC 

(Azadirachtin 0.03%), Achook 0.15% EC and Neemraj 

Super 3000 

 

Root knot nematodes (Meloidogyne spp.) Source: Infornet biodivi 

 

Justification  Root knot nematodes are very persistent soil-borne pests, often 

causing severe yield loss as they infect new plants at the growing 

root tips.They have a short life cycle which makes them multiply 

rapidly and hence are pests of economic importance. Nematodes 

retard growth of affected plants. Heavy root knot nematode 

infestation leads to losses of 30-50%. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension agents, Reserachers, Service Providers 

Approaches to be used in 

dissemination  

On-farm experimentation and dissemination, field days, shows, 

farmer to farmer communication, leaflets, larger plot 

demonstrations.  

Critical/essential factors for 

successful promotion  

An inventory of management practices that could be applied and 

procedures for integration 

Training on nematode pests of cotton and their mangement  

Partners/stakeholders for scaling 

up and their roles  

 NGOs – formation of farmers’ groups in readiness for 

capacity building  

 Extension – capacity build the CIGs and other farmer 

organizations  

 Private service providers – sale of farm inputs, provision of 

markets for farm produce  

 Youths – form spraying gangs  

C: Current situation and future scaling up  

Counties where already 

promoted, if any  

Kitui, Makueni, Lamu  

Counties where TIMP will be 

upscaled  

Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, Homa 

Bay,Siaya, Busia  
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Challenges in dissemination   Lack of technical knowledge in root knot nematodes 

management.  

 Limited access to effective nematode management 

practices  

Recommendations for addressing 

the challenges  

 Create awareness on the use of biopesticides and synthetic 

pesticide  

 Control of aphids by use of non-chemical control methods 

e.g. proper field hygiene and yellow sticky traps 

Lessons learned in up scaling, if 

any  

-  

Social, environmental, policy 

and market conditions necessary  

Supportive policy of national and county governments to promote 

integrated approaches.  

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

Basic costs  Cost of insecticides and labour per ha. per season is approximately 

KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination 

adoption and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than men 

 Women lacks finances to purchase inputs such as pestcides  

 Women and youth have limited access to education, 

training and extension services than men 

 Women have limited access to markets as they sometimes 

cannot travel to far markets due to their domestic roles 

 Women have less access to agricultural information, 

technology and knowledge 

Gender related opportunities  Opportunities for youths exists in spraying the crop  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have limited access to productive resources such as 

land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to agro-chemical suppliers as 

they sometimes cannot travel to far due to either their 

sickness, disability or lack of exposure  

 Due to their social status VMGs are often excluded from 

decision making in development and dissemination 

activities  

 VMGs have limited access to seed and information on new 

varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 
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VMG related opportunities  Opportunities for unemployed youths and those recovering from 

drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

None   

Application guidelines for users AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

F: Status of TIMP readiness (1. 

Ready for upselling; 2. Requires 

validation; 3. Requires further 

research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

 

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts), R.Amata (Kabete) and 

AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

2.7.11 TIMPs name  Integrated management of dampimg off (Rhizoctonia spp)  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed Yield loss due to damping off disease 

What is it? (TIMP description)  Integrated management of Dampimg off includes the use of a 

combination of various disease control measures. The strategies 

include cultural, biological and chemical control. In order to 

realize an effective management programme for Dampimg off, 

one has to start chloronologically with preventive to curative 

control measures i.e. from cultural to chemical control. The trend 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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is such that you start with the most environmentally friendly 

(cultural) strategy as you move towards harsh (chemical) pest 

control methods. This management practice starts with scouting/ 

monitoring for diseases, disease identification and establishment 

of economic threshold and finally a decision is made on which of 

the following disease control measures to use.  

 

Cultural control 

 Rotation with crops in alternative families 

 Ensure proper soil drainage /avoid waterlogging 

 Soil solarization 

 Field hygiene through disinfection of farm tools with Jik 

(50ml/1litre water) 

  Use of clean certified seed  

 

Biological control 

 Apply Trichoderma based products e.g Trianum P; 

Rootgard or Trichotech at planting or drench soils after 

germination 

 

Chemical control 

 Use of synthetic pesticides e.g Previcur N (Propamocarb 

Hydrochloride 722g/L or Saaf (Carbendazim 12.25% ) 

 
Shriveling and dying of young cotton plants due to damping 

off disease 

Justification  The disease causes severe plant loss of young seedlings which 

leads to a significant yield reduction and increased cost of gapping 

(labor and seeds). In cases of poor drainage and failure to mangae 

the disease, losses ranging between 30-100% may be experienced. 

Timely management through the integrated disease management 

approach for damping off effectively controls the disease 

B: Assessment of dissemination and scaling up/out approaches  
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Users of TIMP  Producers, extension staff, processors  

Approaches to be used in 

dissemination  

On-farm experimentation and dissemination, field days, shows, 

farmer to farmer communication, leaflets, Field demonstrations.  

Critical/essential factors for 

successful promotion  

 An inventory of technologies that could be applied and 

procedures for control  

 Availability of biological control agents closer to farmers  

Partners/stakeholders for scaling 

up and their roles  

 Scientists- Furthur research  

 NGOs and private service- To provide promotion  

 Extension Agents-Training   

C: Current situation and future scaling up  

Counties where already 

promoted, if any  

Kitui, Makueni, Lamu  

Counties where TIMP will be 

upscaled  

Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, Homa 

Bay,Siaya, Busia  

Challenges in dissemination   Lack of technical knowledge in damping off disease 

management.  

 Limited access to effective damping off (Rhizoctonia spp) 

disease management practices  

Recommendations for addressing 

the challenges  

 Capacity building on the use of fungicides  

 Control of damping off by use of non-chemical control 

methods e.g. proper field hygiene  

Lessons learned in up scaling, if 

any  

No up scaling carried out so far  

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated in the management approaches.  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination 

adoption and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than men  

 Women and youth have limited access to education, 

training and extension services than men 
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 Women and youth might not be aware of existing pest 

management practices such as integrated management of 

dampimg off cotton diseases 

 Women have limited access to markets as they 

sometimes cannot travel to far markets due to their 

domestic roles  

 Women have less access to agricultural information, 

technology and knowledge 

Gender related opportunities  Opportunities for youths exists in spraying the crop  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 VMGs have limited access to productive resources such 

as land, credit, and quality seeds 

 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 

 VMGs have limited access to disease management 

practices such as as integrated management of dampimg 

off 

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities  Opportunities for unemployed youths and those recovering from 

drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

None 

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use in 

Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP readiness (1. 

Ready for upselling; 2.  

Requires validation; 3.  

Requires further research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

mailto:kalromwea@kalro.org
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P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

 

Centre Director KALRO Kabete  

P.O. Box 14733-0800, Nairobi 

Email: cdnarl@kalro.org 

Phone: 0727624471 

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts), R. Amata (Kabete) 

and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

 

2.7.12 TIMPs name  Integrated management of Fusarium wilt (Fusarium oxysporum 

fsp.vasinfectum ) 

Category (i.e. 

technology, innovation 

or management 

practice) 

Management practice  

 

A: Description of the technology, innovation or management practice  

Problem addressed Reduced yields due to Fusarium infection  

What is it? (TIMP 

description)  

Integrated management of the Fusarium wilt includes the use of various 

disease control strategies. The strategies include cultural, biological and 

chemical control. In order to realize an effective management programme 

for the Fusarium wilt, one has to start with preventive to curative pest 

control measures once disease symptoms are observed i.e. from cultural to 

chemical control. There is need to start with the most environmentally 

friendly (cultural) strategies as you move towards use of synthetic/chemical 

control methods. This management practice starts with scouting/ monitoring 

for diseases, disease identification and establishment of economic threshold 

and finally a decision is made on which of the following disease control 

measures to use.  

 

Cultural control 

 Crop rotation with non host crops e.g beans, maize, spinach etc for 

a period of 4-5 years 

 Field hygiene (Disinfect farm tools with Jik @ 50ml/Litre of water) 

 Use of clean certified seed  

 Control surface run-off water which could transmit the pathogen 

from affected to non affected areas 

 Destroy infected plant residues by burning  

mailto:kalrokibos@kalro.org
mailto:cdnarl@kalro.org
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Biological control 

 Drench soils with Trichoderma based products e.g Trianum P, 

Trichotech or Rootgard at planting or during plant growth to prevent 

spread 

 

Chemical control 

 Use of synthetic pesticides e.g Previcur N (Propamocarb 

Hydrochloride 722g/L) or Saaf (Carbendazim 500g/L ) 

 
Symptoms of Fusarium wilt on cotton plants. Wilting of plants and 

browning of vascular vessels 

 

Justification  Fusarium wilt is a serious soil borne disease that affects cotton. The 

pathogen is able to survive in soils for long periods (upto 4 years) 

necessitating long crop rotation periods with non host crops. Affected plants 

have to be uprooted and burnt to reduce accumulation of spores in soil. 

Losses of 50-100% have been experienced where the disease has been 

severe and not controlled. The Integrated Management approach is 

important in managing the problem and helps reduce inoculum (spores) in 

the soils of affected areas. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, academia 

Approaches to be used 

in dissemination  

On-farm experimentation and dissemination, field days, shows, farmer to 

farmer communication, leaflets, larger plot demonstrations.  

Critical/essential factors 

for successful promotion  

 Availability of some of the biological control agents and pesticides 

closer to farmers 

 An inventory of technologies that could be applied and procedures 

for integration  
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Partners/stakeholders 

for scaling up and their 

roles  

 NGOs – formation of farmers’ groups in readiness for capacity 

building  

 Extension – capacity build the CIGs and other farmer  

organizations  

 Private service providers – sale of farm inputs, provision of 

markets for farm produce  

 Youths – form pesticide application service providers / spraying 

groups 

C: Current situation and future scaling up  

Counties where already 

promoted, if any  

Kitui, Makueni, Lamu  

Counties where TIMP 

will be upscaled  

Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, Homa 

Bay,Siaya, Busia  

Challenges in 

dissemination  

 Lack of technical knowledge in fusarium wilt management.  

 Limited access to effective fusarium management practices and 

products 

Recommendations for 

addressing the 

challenges  

 Create awareness on the use of biopesticides and synthetic 

pesticides  

 Train extension officers and farmers on control of fusarium by use 

of non-chemical control methods e.g. proper field hygiene and 

Trichoderma biopesticide.  

Lessons learned in up 

scaling, if any  

No up scaling carried out so far  

Social, environmental, 

policy and market 

conditions necessary  

Supportive policy of national and county governments to promote 

integrated approaches.  

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

Basic costs  Cost of fungicides and labour per ha. per season is approximately KES 

10,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 102,000/= 

Gender issues and 

concerns in 

development, 

dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive resources 

such as land, credit, and quality seeds than men  

 Women and youth have limited access to education, training and 

extension services than men 

 Women and youth might not be aware of existing pest 

management practices such as integrated management of the 

Fusarium wilt diseases 

 Women have limited access to markets for inputs as they 

sometimes cannot travel to far markets due to their domestic roles  

 Women have less access to agricultural information, technology 

and knowledge 
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Gender related 

opportunities  

 There will be increased production due to the application of the 

technology leading to improved livelihoods forwomen and youth 

 There is potential of offering employement for the youth 

VMG issues and 

concerns in 

development, 

dissemination, adoption 

and scaling up 

 VMGs have limited access to productive resources such as land, 

credit, and quality seeds  

 VMGs have limited access to training and extension services  

 VMGs have limited access to markets for inputs as they sometimes 

cannot travel to far regional markets due to either their sickness, 

disability or lack of exposure  

 Due to their social status VMGs are often excluded from decision 

making in development and dissemination activities  

 VMGs have limited access to seed and information on new 

varieties and production techniques  

 There is low adoption by VMGs due lack 

VMG related 

opportunities  

Opportunities for unemployed youths and those recovering from drugs 

exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from 

previous similar 

projects  

None 

Application guidelines 

for users  

 CODA (2012). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use in Kenya. 

Fully registered pest control products- Version_2018. 

w.w.w.pcpb.or.ke  

F: Status of TIMP 

readiness (1. Ready for 

upselling; 2. Requires 

validation; 3. Requires 

further research  

Ready for up scaling  

Contacts  Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

 

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

 

Centre Director, KALRO Kabete 

Email: cdnarl@kalro.org 

P.O.Box 14733-00800 Nairobi 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
mailto:cdnarl@kalro.org
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Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo 

(Kibos), JM Ndubi (Hqts), R. Amata (KALRO Kabete and AFA; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations  AFA-FCD, MoALF&I, County Governments, PCPB, Agrochemical firms 

Research gaps:  

• Breeding for resistance to cotton jassid and mealybugs  

• Screening newly introduced pest control products for the control of major cotton 

pest and diseases  

 

2.7.13 TIMPs name  Integrated management of cotton fungal foliar diseases  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

 

A: Description of the technology, innovation or management practice  

Problem addressed Reduced yields due to cotton fungal foliar infection 

 

What is it? (TIMP description)  Integrated management of fungal foliar diseases including those 

caused by Alternaria, Aschochyta, cercospora and 

Colletotrichum involves the use of a combination of various 

control measures. The strategies include cultural, biological and 

chemical control. In order to realize an effective management 

programme for the foliar fungal pathogens, one has to start with 

preventive cultural practices and follow up with curative disease 

control measures i.e. from cultural to chemical control once 

symptoms are observed. The control measures applied first are 

the cultural ones that are the most environmentally, 

economically and human friendly. Thereafter, chemical disease 

control measures may be applied. These management practices 

start with scouting / monitoring for diseases, disease 

identification and establishment of incidences and severity of 

the disease which then guide on the control measures to use 

among the following:  

 

Cultural control 

 Crop rotation with crops in alternative families e.g 

beans, maize, spinach etc 

 Ensure proper soil drainage /avoid waterlogging 

 Soil solarization 

 Field hygiene through disinfection of farm tools with Jik 

(50ml/1litre water) 

  Use of clean certified seed  

 

Biological control 
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 Apply Trichoderma based products e.g Trianum P; 

Rootgard or Trichotech at planting or drench soils after 

germination 

 

Chemical control 

 Use of synthetic products e.g Previcur N (Propamocarb 

Hydrochloride 722g/L or Saaf (Carbendazim 12.25% ) 

 

       

 

Justification  Foliar diseases of cotton affect leaves, stems and bolls. When 

severe they affected leaves may fall hence affecting 

photosynthesis and yields. A disease such as anthracnose could 

affect the bolls and hence the quality of cotton produced. Yield 

losses of 30-50% may be experienced due to foliar pathogens 

where control measures are not implemented. Implementation 

of the integrated management practices for controlling foliar 

pathogens would greatly reduce these losses if applied timely 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, extension agents, processors and Researchers 

Approaches to be used in dissemination  On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, Field 

demonstrations.  

Critical/essential factors for successful 

promotion  

An inventory of technologies that could be applied and 

procedures for control  

Availing biological control agents in agrovets closer to farmers  

Partners/stakeholders for scaling up and 

their roles  

 Scientists- Further research  

 NGOs and private service - Promotion 

 Extension agents-Promotion and Training 

C: Current situation and future scaling up  

Alternaria leaf spot 

disease of cotton 

Source: Agritech-tnau-

ac-in 

Aschochyta leaf spot disease 

of cotton 

Source: Plant village-psu-edu 
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Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  

Counties where TIMP will be upscaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya and Busia  

Challenges in dissemination   Lack of technical knowledge in managing foliar 

diseases of cotton  

 Lack of access to fungicides due to financial constraints  

Recommendations for addressing the 

challenges  

 Capacity building on the use and choice of 

management options especially fungicides  

 Sensitization of stakeholders (farmers and extension) 

on the importance of cultural preventive practices 

which minimize foliar diseases 

 Use of preventive measures through cultural practices 

that inhibit the foliar diseases 

Lessons learned in up scaling, if any  No up scaling carried out so far  

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated in the management approaches.  

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

Basic costs  Cost of fungicides and labor per ha. per season is 

approximately KES 10,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men  

 Women and youth have limited access to education, 

training and extension services than men 

 Women and youth might not be aware of existing pest 

management practices such as integrated management 

of the cotton fungal foliar disease 

 Women have limited access to markets for inputs as 

they sometimes cannot travel to far markets due to 

their domestic roles  

 Women have less access to agricultural information, 

technology and knowledge  

Gender related opportunities   There will be increased production due to the 

application of the technology leading to improved 

livelihoods forwomen and youth 

 There is potential of offering employement for the 

youth 
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VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds  

 VMGs have limited access to training and extension 

services  

 VMGs have limited access to markets for inputs as 

they sometimes cannot travel to far regional markets 

due to either their sickness, disability or lack of 

exposure  

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities  

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities  Opportunities for unemployed youths and those recovering 

from drugs exists in spraying the crop 

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None 

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

 

F: Status of TIMP readiness (1. 

Ready for upselling; 2.  

Requires validation; 3.  

Requires further research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director KALRO Kabete  

P.O. Box 14733-0800, Nairobi 

Email: cdnarl@kalro.org 

Phone: 0727624471 

 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

mailto:cdnarl@kalro.org
mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Phone: 0710335830 

 

Lead organization and scientists  KALRO : R. Amata (KALRO Kabete, C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts), R. Amata (Kabete) and AFA; A.K Mungai (River side 

drive-Nairobi) 

Partner organizations and their roles AFA-FCD, MoALF&I, County Governments, PCPB, 

Agrochemical firms 

 

2.7.14 TIMPs name  Integrated management of bacterial blight of cotton  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

  

 

A: Description of the technology, innovation or management practice  

Problem addressed Reduced yields due to bacterial blight infection 

What is it? (TIMP description)  Integrated management of bacterial blight of cotton involves the 

use of various management options that enhance field 

sanitation. The strategies include cultural, biological and 

chemical control measures. The IPM package is 

environmentally, economically and human friendly since it does 

not encourage overdependence on pesticides. Cultural practices 

that prevent the disease are employed first. Thereafter, chemical 

disease control measures may be applied. These management 

practices start with scouting / monitoring for diseases, disease 

identification and establishment of incidences and severity of 

the disease which then guide on the control measures to use 

among the following:  

 

Cultural control 

 Crop rotation with crops in alternative families e.g 

beans, maize, spinach etc 

 Use of clean disease free certified seed  

 Field hygiene through disinfection of farm tools with Jik 

(50ml/1litre water) 

 Ensure the fields are weed free since some serve as 

alternative hosts to the pathogen 

 Uproot affected plants and bury 2ft deep to reduce 

inoculum on the farm 

 

Chemical control 
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 Use copper based fungicides e.g Cuprocaffaro (Copper 

oxychloride 85%) or Champflo SC (Copper 

hydroxide50%) for prevention 

 Pesticides should be used according to manufacturers 

recommendation 

 

      

 

Justification  Bacterial blight of cotton is a major disease of cotton that affect 

leaves, stem and bolls. The disease symptoms include water 

soaked lesions on leaves which form angular shapes restricted 

by the veins and having a greasy appearance on the underside. 

Black streaks form alongside veins. The symptoms on plant 

parts affect photosynthesis and hence yield. The disease has 

been reported to cause losses of up to 30%. Integrated 

management of bacterial blight disease of cotton greatly reduce 

such losses especially when timely preventative cultural 

measures coupled with use of copper based fungicides arrest the 

occurrence and spread of the disease 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, processors.  

Approaches to be used in dissemination  On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, Field 

demonstrations.  

Critical/essential factors for successful 

promotion  

 Training of farmers on identification of bacterial blight 

disease 

 An inventory of management practices that should be 

applied and procedures for control  

 Availing copper based fungicides for preventative use in 

agrovets closer to farmers  

 Availing certified seed/disease free seeds closer to 

farmers 

Bacterial blight of cotton 

 cottoninc.com 

Bacterial blight of cotton. 

Greasy appearance of spots 

cottoninc.com 
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Partners/stakeholders for scaling up and 

their roles  

 Scientists to do the participatory research 

 NGOs and private service to participate in promotion 

 County governments-Extension Training through 

county support 

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  

Counties where TIMP will be up-scaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya and Busia  

Challenges in dissemination   Lack of technical knowledge among extension staff and 

farmers on virus diseases and their management 

 Availability of management practices e.g biopesticides 

closer to farmers 

Recommendations for addressing the 

challenges  

 Capacity building on identification of virus diseases  

 Sensitization of stakeholders (farmers and extension) 

on the importance of the IPM package for control of 

viruses 

 Work closely with manufacturers of management 

practices e.g biopesticides closer to farmers 

Lessons learned in up scaling, if any  - 

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated in the management approaches.  

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

Basic costs  Cost of insecticides and labor per ha. per season is 

approximately KES 10,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

 Women and youth have limited access to productive 

resources such as land, credit, and quality seeds than 

men 

 Women and youth have limited access to education, 

training and extension services than men 

 Women have limited access to markets as they 

sometimes cannot travel to far markets due to their 

domestic roles 

 Women have less access to agricultural information, 

technology and knowledge  

Gender related opportunities  Opportunities for youths exists in spraying the crop  
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VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 VMGs have limited access to productive resources 

such as land, credit, and quality seeds 

 VMGs have limited access to training and extension 

services 

 VMGs have limited access to markets as they 

sometimes cannot travel to far regional markets due to 

either their sickness, disability or lack of exposure 

 Due to their social status VMGs are often excluded 

from decision making in development and 

dissemination activities 

 VMGs have limited access to seed and information on 

new varieties and production techniques  

 There is low adoption by VMGs due lack of awareness 

VMG related opportunities  Opportunities for unemployed youths and those recovering 

from drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

- 

Application guidelines for users   CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

 

F: Status of TIMP readiness (1. 

Ready for upselling; 2.  

Requires validation; 3.  

Requires further research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director KALRO Kabete  

P.O. Box 14733-0800, Nairobi 

Email: cdnarl@kalro.org 

Phone: 0727624471 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

 

mailto:cdnarl@kalro.org
mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Lead organization and scientists  KALRO : R. Amata (Kabete), C.M. Kambo (Mwea)  J.M.K. 

Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), 

R. Amata (Kabete) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scale agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scale 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization and conformity 

assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control products 

 

 

2.7.15 TIMPs name  Integrated management of cotton viral diseases  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

  

 

A: Description of the technology, innovation or management practice  
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Problem addressed 

    

 

What is it? (TIMP description)  Integrated management of cotton viral diseases e.g cotton leaf 

curl virus involves the use of various management options that 

enhance field hygiene and control the virus vectors. The 

strategies include cultural, biological and chemical control 

measures. The IPM package is environmentally, economically 

and human friendly. Thereafter, chemical disease control 

measures for the insect vectors may be applied. These 

management practices start with scouting / monitoring for 

diseases, disease identification and establishment of incidences 

and severity of the disease which then guide on the control 

measures to use among the following:  

 

Cultural control 

 

 Crop rotation with crops in alternative families e.g 

beans, maize, spinach etc 

 Use of clean disease free certified seed since some of the 

viruses are seed borne 

 Field hygiene through disinfection of farm tools with Jik 

(50ml/1litre water) 

 Ensure the fields are weed free since some serve as 

alternative hosts 

 Uproot affected plants and bury 2ft deep to reduce 

inoculum on the farm  

Cotton leaf curl virus 

Source: Plantix.net 
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Use of Biopesticides in controlling insect vectors 

 Spray plants with neem based biopesticides e.g 

Nimbecidine, Achook or Neemraj Super 3000 to control 

insect pests (e.g whiteflies and aphids) that serve as 

vectors of various virus diseases 

 

Chemical control  

 Use Decis 2.5EC (Deltamethrin 5 g/L)  

 Duduthrin 1.75 EC (Lambdacyhalothrin 17.5 g/L) 

 Alfacyper MEC (Alphacypermethrin 100g/l) 

 Aceta 20 SP (Acetamiprid 200g/kg)  

 Other pesticides recommended by PCPB 

Justification  Cotton leaf curl virus disease of affects leaves, stems and bolls. 

The disease symptoms include upward curling and deformation 

of leaves, thickening of leaf veins, stunted growth, flowers 

remain closed and bolls abort. The disease is transmitted by 

whiteflies. These lead to significant losses in yield depending 

on the stage of infection. Where start off seeds are infected 

higher losses are expected because such plants become stunted 

and may not produce bolls/cotton. Integrated management of 

virus diseases of cotton greatly reduces such losses by 

enhancing field sanitation and controlling vectors. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Producers, extension staff, processors.  

Approaches to be used in dissemination  On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, Field 

demonstrations.  

Critical/essential factors for successful 

promotion  

 Training of farmers on identification of virus diseases 

 An inventory of management practices that could be 

applied and procedures for control  

 Availing bio-pesticides and other effective pesticides in 

agrovets closer to farmers  

 Availing certified seed/disease free seeds closer to 

farmers 

Partners/stakeholders for scaling up and 

their roles  

 Scientists to do the participatory research  

 NGOs and private service to participate in promotion  

 Extension Training   

C: Current situation and future scaling up  

Counties where already promoted, if 

any  

Kitui, Makueni, Lamu  
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Counties where TIMP will be up-scaled  Embu, Tharaka Nithi, Tana River, Kilifi, Kwale, Baringo, 

Homa Bay,Siaya and Busia  

Challenges in dissemination   Lack of technical knowledge among extension staff and 

farmers on virus diseases and their management 

 Availability of management practices e.g biopesticides 

closer to farmers 

Recommendations for addressing the 

challenges  

 Capacity building on identification of virus diseases  

 Sensitization of stakeholders (farmers and extension) 

on the importance of the IPM package for control of 

viruses 

 Work closely with manufacturers of management 

practices e.g biopesticides and traps to sensitize 

farmers and avail products close to farmers 

Lessons learned in up scaling, if any  No up scaling carried out so far  

Social, environmental, policy and 

market conditions necessary  

Supportive policy of national and county governments to 

promote integrated in the management approaches.  

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

Basic costs  Cost of insecticides and labor per ha. per season is 

approximately KES 10,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up,  

Women and youth have limited access to productive resources 

such as land, credit, and quality seeds than men  

Women and youth have limited access to education, training 

and extension services than men  

Women have limited access to markets as they sometimes 

cannot travel to far markets due to their domestic roles  

Women have less access to agricultural information, 

technology and knowledge  

Gender related opportunities  Opportunities for youths exists in spraying the crop  
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VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

VMGs have limited access to productive resources such as 

land, credit, and quality seeds  

VMGs have limited access to training and extension services  

VMGs have limited access to markets as they sometimes 

cannot travel to far regional markets due to either their 

sickness, disability or lack of exposure  

Due to their social status VMGs are often excluded from 

decision making in development and dissemination activities  

VMGs have limited access to seed and information on new 

varieties and production techniques  

There is low adoption by VMGs due lack of awareness  

VMG related opportunities  Opportunities for unemployed youths and those recovering 

from drugs exists in spraying the crop  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None   

Application guidelines for users  Reference:  

 CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

 

F: Status of TIMP readiness (1. 

Ready for upselling; 2.  

Requires validation; 3.  

Requires further research  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director KALRO Kabete  

P.O. Box 14733-0800, Nairobi 

Email: cdnarl@kalro.org 

Phone: 0727624471 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

mailto:cdnarl@kalro.org
mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Phone: 0710335830 

Lead organization and scientists  KALRO : R. Amata (Kabete), C.M. Kambo (Mwea)  J.M.K. 

Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), 

R. Amata (Kabete) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scale agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scale 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization and conformity 

assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control products 

 

 

2.8 Weed Management 

2.8.1  TIMPs name  Integrated management of weeds in cotton fields  

Category (i.e. technology, innovation 

or management practice) 

Management practice 

 

A: Description of the technology, innovation or management practice  

Problem addressed  Low yields and crop failure due to weed infestation 

            

  

  Wandering Jew        Goat weed (Ageratum cornyzoides)   

(Comellina benghalensis) 
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Mexican marigold  

(Tagetes minuta)       Gallant soldier (Galinsoga parvflora)      

 

 

 

 

 

 

 

 

Digitaria veluntina    Wild oat (Avena fatua  

What is it? (TIMP description)  Integrated weed management is the control of weeds by use of 

several approaches such cultural, biological and chemical 

control. In order to realize an effective management 

programme for weeds one has to start chronologically from 

preventive to curative weed control measures i.e. from cultural 

to chemical control. The trend is such that you start with the 

most environmentally friendly (cultural) strategy as you move 

towards harsh (chemical) pest control methods. 

Cultural control 

 Deep plough and destroy all kinds of weeds  

 Practice hand weeding. .  

Chemical control 

 Chemical weed control refers to any technique that 

involves the application of herbicide to weeds or soil 

to control the growth or germination of the weed 

species. To control weeds in cotton fields use 

herbicides such as: 

  Karmex 80DF (Diuron 80 g/kg) for control of pre-

emergence and early post emergence grasses and 

broad leaved weeds. 

  Gramoxone 20 Aqueous solution (Paraquat 

Dichloride 200g/L) for control of annual weeds and 

broad leaved weeds.  

 Dual Gold (Metalaclor – S-960 g/L) for control of 

grasses 
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Justification  Weed in cotton fields if uncontrolled may cause upto 100% 

yield loss. 

It is therefore advisable to use integrated weed management 

approach since it is cost effective, gender sensitive, socially 

acceptable, economically viable and environmentally friendly. 

Effective weed management practices leads to increased crop 

yields while at the same time conserving environment. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension workers, Agrodealers  

 Approaches  used  in  

dissemination  

Demonstrations and field days. Media (Online), manuals, 

pamphlets.  

Critical/essential factors for successful 

promotion  

Awareness of impact of weeds on crop yields  

Awareness of benefits of integrated weed management  

Awareness on the use of herbicides  

Market will be able to absorb the increased production at 

attractive price  

  

Partners/stakeholders for scaling up and 

their respective roles.  

Agrochemical companies, Research partners (KALRO,  

CIAT), County extension staffs, NGOs  

C: Current situation and future scaling up  

 Counties  where  already  

promoted if any  

Makueni, Kitui, Lamu, Busia, Baringo.  

Counties where TIMPs will be up scaled  Tana River,West Pokot, Baringo, Tharaka Nithi, Lamu, Taita 

Taveta, Busia, Siaya, Elgeyo Marakwet and Kisumu.  

  

Challenges in development and 

dissemination  

High cost of herbicides  

Inadequate knowledge and information on which herbicides to 

use and when to use them  

Myths on appropriateness of using herbicides 

Lack of knowledge on IWM.  

  

Suggestion for addressing the 

challenges  

Advocate for sale of herbicides in affordable applicable 

packaging  

Promotion of the product by conducting demos and field days 

and involvement of the stakeholder e.g. agro-chemical 

company  

Develop and disseminate information to various stakeholders 

Training on integrated weed management approaches using 

available methods, including appropriate herbicides and their 

use of herbicides – safety  

Lesson learned in up scaling if any  Integrated approaches of weed management are more 

effective environmentally friendly than use of one control 

method..  

Continue use of herbicide is an environmental, health and 

social hazard and its application should be kept to a minimum.  
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Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

.  

An environmental and safety plan when using herbicides will 

be available  

Address the environmental and social concerns related to use 

of agrochemicals.  

 Enabling policy environment  

A functional agrodealer network to supply the products when 

required by the farmers will be available  

Market will be able to absorb the increased production at 

attractive price  

  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination  

Since weeding for cotton is mostly done by women and 

children, dissemination strategies should target women more 

but also take care of men and they become aware of the 

TIMP.  

Gender issues and concerns in adoption 

and scaling up  

Make all gender understand the benefits of IWM.  

Empower both men and women to make a judicious decision 

on IWM approach.  

Use of IWM technology can reduce drudgery due to manual 

weeding and save time for other activities to women  

Gender related opportunities  Labour is reduced therefor an Opportunities exist for women 

and youth to get in other economic activities including the 

production, and marketing.  

Vulnerable and marginalized groups 

(VMG) issues and concerns in 

development, dissemination, adoption 

and scaling up  

VMG groups could be limited in accessing the knowledge, 

resources and exposed to many threats such as insecurity and 

land disputes.  

  

VMG related opportunities  Training VMG on IWM practices and opportunities  

  

E: Case studies/profiles of success stories  

Success stories    

Application guidelines for users  Reference:  

 CODA (2012). Cotton Handbook: A guide for 

farmers and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  
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F: Status of TIMP Readiness (1. 

Ready for up scaling; 2. Requires 

validation; 3. Requires further 

research)  

Ready for up scaling  

G: Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and scientists  KALRO : Hottensiah Mwangi (Kabete), C.M. Kambo 

(Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control 

products 

 

 

2.8.2 TIMP Name  Legume Intercropping System  

Categories  (i.e.  technology  

innovation  

Or management practice)  

Management practice 

  

 

A: Description of the technology, innovation or management practice  

Problem addressed Low yields or crop failure due to weed infestation 
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What is it? (TIMP description)  

 
Cotton intercrop 

Innovative Legume Intercropping Systems refers to the 

growing of more than one crop in a field at the same time, as 

weed management. Other benefits of the practice include 

enhanced agricultural production and efficient land use.  

Justification  Cropping of several plant species together reduces negative 

effects of a monoculture and thus is commonly employed in 

ecological agricultural systems. Agricultural practices like 

intercropping are pro ecological; supporting bio-diversity and 

is compatible with the principles of balanced agriculture. 

Intercropping has benn used succesfully to manage weeds 

sustainably. Adoption of intercropping as a weed management 

strategy in cotton will reduce weeding costs and is also a 

climate smart weed management practice due to various soil 

conservation benefits.   

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension Staff  

Approaches used in dissemination  Demos and field days  

Critical/essential factors for successful 

promotion  

Conduct demos and the field days with farmers groups and 

stakeholders  

Partners/stakeholders for scaling up 

and their respective roles.  

County extension staffs, NGOs, Private sectors e.g. seed 

company, Research organizations (KALRO, Egerton 

University, UoN, CIAT-PABRA)  

C: Current situation and future scaling up  

Counties where already promoted if 

any 

Bungoma, Kakamega, Siaya, Trans Nzoia, and Uasin, Lamu, 

Uasin Gishu 

Counties where TIMPs will be up 

scaled  

Lamu  

Challenges in development and 

dissemination  

Inadequate training and limited extension staff  

Suggestion for addressing the 

challenges  

Facilitation of training of county extension staffs 

Contact demos and field days  

Lesson learned in up scaling if any  Intercropping systems are knowledge intensive and require 

making adjustments in traditional ways of cropping. Such a 
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change calls for intensive training and demonstration for 

farmers to familiarize with the technology and its benefits.  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

The innovation will be socially acceptable  

A farmer learning platform is essential for training on how to 

deploy the technology Enabling policy environment  

Market will be able to absorb the resukting extra produce  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development, dissemination adoption 

and scaling up  

Complexity of the intercropping system can result in 

increased labour, which could impact on the women who are 

key players during planting and weeding.  

Need to train, especially women, on how to implement the 

intercropping systems.  

Gender related opportunities  Diversity and yield stability are a major win for the entire 

household  

VMG issues and concerns in 

development, dissemination,  

This is a knowledge intensive technology especially the 

configurations. Training is key.  

adoption and scaling up  Mechanisation would be an esier and more attractive option 

for VMGs but intercropping systems impede mechanization 

of the production system  

VMG related opportunities  System diversification and yield stability will increase food 

availability leading to food and nutrition security at 

household level  

  

E: Case studies/profiles of success stories  

Success stories MBILI-MBILI system work in Bungoma, Kakamega, 

Siaya, Trans Nzoia, and Uasin Gishu counties 

Application guidelines for users  Reference:  

 CODA (2012). Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 

F: Status of TIMP  

Readiness (1. Ready for up scaling; 2. 

Requires  

validation; 3. Requires further 

research)  

2. Require validation  

G: Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  
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Lead organization and scientists  KALRO : Hottensiah Mwangi (Kabete), C.M. Kambo 

(Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control 

products 

 

 

 

2.8.3 TIMP name  Mulching  

Category (i.e. technology, innovation or 

management practice)  

Management practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Low yields due to weed infestation  

What is it? (TIMP description)  

  

The practice of covering the soil/ground with natural materials 

or synthetic materials.  

  

 

   1.      2.    

  

1. Mulching using maize stovers 2. Plastic mulch  
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Justification  

  

Organic mulching has added benefits other than minimizing 

weeds infestation. It also facilitates retention of soil moisture 

and helps in control of temperature fluctuations, improves 

physical, chemical and biological properties of soil, as it adds 

nutrients to the soil and ultimately enhances the growth and 

yield of crops. It also improves soil; structure directly by 

preventing raindrop impact and indirectly by promoting 

biological activity.  

Synthetic mulch is easy to obtain and apply, and are reusable.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, extension staff  

Approaches to be used in dissemination  - Farmer field schools  

- On-farm demonstrations during farmer field schools  

- Training in workshops  

- Publications  

- Media  

Critical/essential factors for successful 

promotion  

Availability of plant or crop residues for organic mulches.  

- No competing uses for crop residues.  

- Type of the crops  

Synthetic mulch material will be affordable  

  

Partners/stakeholders for scaling up and 

their roles  

County government extension services; Provide link with 

farmers Community farmer groups; play coordination role for 

ease in problem identification and dissemination  

C: Current situation and future scaling up  

Counties where already promoted  Not used in cotton production in Kenya. Used in Thailand.  

Current extent of reach  Available and practiced in different commodity value chains  

Counties where TIMP will be promoted  Where cotton are a priority value chain. All the other 17 

counties  

Challenges in dissemination  • Lack of adequate plant and crop residue material due to 

competing uses in organic mulches.  

• Possibilities of weed seeds in organic mulches.  

Suggestions for addressing the 

challenges  

• Crop diversification to increase availability of organic 

mulches.  

• Establish and follow a good integrated pest control 

management program for the cotton.  

• Adapting alternative mulching materials like high 

absorbance polymers in cotton production.  

Lessons learned  There is need to adapt to alternative mulching technologies in 

addition to use of organic materials like crop, plant residues.  

Social, environmental, policy and 

market conditions necessary  

• Practice is socially acceptable  

• Environmentally friendly  

• Increased productivity will provide supply to the 

markets  Supporting frameworks/policies are available.  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations  
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Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development,  

dissemination, adoption and scaling up  

The practice uses remnants from previous crops/plants that 

may offer competition in terms of fuelwood and livestock thus 

bringing a conflict those performing the specific tasks, e.g. 

women in case of fuelwood and men for livestock feed. This 

will negatively affect the adoption and scaling up.  

Gender related opportunities  Women who mainly perform the weeding tasks will get a 

relief and spend their efforts elsewhere. Similarly, the 

improved productivity will benefit both gender in terms of 

higher earnings.  

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

Though easy to use, it is labour intensive for VMGs, hence its 

adoption and scaling up is a challenge.  

VMG related opportunities  Mulch is locally available on-farm, and thus has very low 

costs implying that all including VMGs can take advantage of 

the practice.   

E: Case studies/profiles of success stories  

Success stories  Farmers in different value chains have reported improved soil 

conditions, reduced runoff and nutrient loss, soil moisture 

retention in the soil and generally increased crop production 

following application of mulching technology.  

Application guidelines for users  Reference:  

Reference:  

 CODA (2012). Cotton Handbook: A guide for 

farmers and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 Pull or kill weeds that grow out of the mulch. 

F:  Status  of  TIMP  

readiness  

(1=Ready for upscaling:  

2=Requires validation;  

3=Requires further research  

Ready to use.  

G: Contacts  

 

 

 

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and scientists  KALRO : Hottensiah Mwangi (Kabete), C.M. Kambo 

(Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), 
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JM Ndubi (Hqts) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control 

products 

Research Gaps:  

Determine cost benefits of using biological and plastic mulch versus other weed 

management strategies in cotton production  

  

 2.8.4 TIMP Name  Chemical Weed Control 

Category (i.e. technology, innovation or 

management  

practice)  

Management practice 

A: Description of the technology, innovation or management practice  

Problem addressed  Crop loss/ failure due to heavy weed infestation in cotton 

fields  

What is it? (TIMP description)  Chemical weed control refers to any technique that involves 

the application of herbicide to weeds or soil to control the 

growth or germination of the weed species. Herbicide weed 

control is a technology that requires knowledge on herbicides 

required for specific crops.  

  

Justification  Manual hand weeding is very labour intensive, scarce and 

expensive. Use of herbicides reduces drudgery and effects 

can be a timely weed control method.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers and extension agencies  

Approaches  used  in  

dissemination  

On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, larger plot  

 demonstrations, training on safe use of chemicals  
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Most effective approach  On-farm  experimentation  and  larger  plot 

 effect demonstrations.  

Critical/essential factors for successful 

promotion  

Capacity building and training on safe use of chemicals for all 

users  

Partners/stakeholders  for scaling up 

and their respective roles  

• Public and private partners –[MOALF&I) for extension,  

• Chemical companies for back stopping  

• ICRISAT for technical backstopping and promotion;  

• FIPs (Farmer Input Promotion) for promotion  

• Farmer Groups for activity implementation and promotion  

• Service provider agencies e.g. Micro-finance agencies and 

banks for credit provision, agro-vets for input supply.  

• Processors and manufacturers to create market for 

produce, aggregators e.g. CARD (Community Action for 

Rural Development) for economy of scale sales and 

marketing], and Others e.g. NGOs, CBOs, and FBOs to 

provide specialist services like community mobilization, 

nutrition training etc.  

C: Current situation and future scaling up  

Counties  where  already 

promoted  

Not used in cotton production in Kenya. Used in Thailand.  

Current extent of reach  Validation of these herbicides needs to be done before 

recommendations are given to the farmers.  

Challenges in dissemination  Limited knowledge and information and low literacy levels 

among the farmers.  

High cost of herbicides  

Availabilit of herbicides, when required  

 Recommendations  for  

addressing the challenges  

Awareness on use and benefits of herbicides  

Advcate for packaging of herbicides in affordable and 

applicable packaging  

Lessons learned  Access to and use of information on different methods of 

weed control will reduce drudgery and cost of weed 

management. It could give room to increase area under 

cultivation and increase productivity.  

Social, environmental, policy and 

market conditions  

necessary  

Technology is socially acceptable  

Technology is affordable  

Enabling policy environmrnt  

Market will be able to absorb the resulting extra produce at 

attractive prices  

  

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

Basic costs  Cost of insecticides and labour per ha. per season is 

approximately KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 
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Gender issues and concerns in 

development and dissemination  

Need to sensitize both men and women on value of crop losses 

caused by weed competition  

Gender issues and concerns in 

development, dissemination concerns 

in adoption and  

scaling up  

Women and children are the main sources of labour for this 

crop.  Adoption of technology will reduce the labour burden 

on women and children. The children can get time for school 

work, while the women can engage in other economic 

activities;  

Gender related opportunities  Women stand to benefit in increased production due to 

timely operations, increased yields and grain sales as this is 

considered a women crop.  

VMG issues and concerns in 

development and dissemination  

Due to prejudice associated with their social status, VMGs 

are excluded from access to and benefits from improved 

technologies. Thus, affirmative action is required to promote 

the crop for the VMGs including value addition aspects.  

VMG issues and concerns in adoption 

and scaling up  

Timely operations will lead to enhanced production by 

VMGs.  

VMG related opportunities  Increased production will lead to improved income and 

livelihoods of VMGs;  

E: Case studies/profiles of success stories  

Success stories  .  

Application guidelines for users  Reference:  

 CODA (2012). Cotton Handbook: A guide for 

farmers and Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

 PCPB (2018). Pest Control Products reistered for use 

in Kenya. Fully registered pest control products- 

Version_2018. w.w.w.pcpb.or.ke  

F: Status of TIMP Readiness (1. 

Ready for up-scaling; 2. Requires 

validation; 3.  

Requires Research )  

2. Requires  validation  

3. Requires research  

G: Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and scientists  KALRO : Hottensiah Mwangi (Kabete), C.M. Kambo 

(Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the 

cotton value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 
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 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control 

products 

 

  

Research Gaps:  

• Determine cost benefits of using synthetic chemicals versus other weed 

management strategies in cotton production  

  

 

 2.8.5 TIMP Name Mechanical weeding 

Category (i.e. technology, innovation or 

management  

practice)  Innovation 

 

 
Motorized weeder  

 

A: Description of the technology, innovation or management practice  

Problem addressed  Low yields due to weed infestation  

What is it? (TIMP description)  The application of machines to manage or destroy weeds  

 

Justification  Weeds if not controlled will cause significant yield losses due 

to competition with crop for nutrients and sometimes even 

parasitism on the crop. They also habour other pests (insects 

and diseases) which lowers production and quality of the 

produce. Weeding can be a laborious and expensive task. 

Mechanical weeding is one way of improving the efficiency 

of the operation in terms of time, effort and cost. Deployment 

of mechanical weeding in cotton will significantly improve 

timeliness and manage coss of weeding.  
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B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers and Agricultural extension officers  

Approaches used in dissemination  On-farm experimentation and dissemination, field days, 

shows, farmer to farmer communication, leaflets, larger plot 

demonstrations.  

Critical/essential  factors  for 

successful promotion  

Availability and affordability of the equipment  

Participatory Implementation, stakeholder sensitization.  

Partners/stakeholders for scaling up and 

their respective roles  

• Public and private partners –[MOALF&I) for extension,  

• Jua Kali artisans – to fabricate equipment  

  

• Processors and manufacturers to create market for 

produce, aggregators e.g. CARD (Community Action for 

Rural Development) for economy of scale sales and 

marketing], and Others e.g. NGOs, CBOs, and FBOs to 

provide specialist services like community mobilization, 

nutrition training etc.  

C: Current situation and future scaling up  

Counties where already promoted    

Counties where TIMP will be promoted  Lamu  

Challenges in dissemination  Implements not readily available in the market.  

Recommendations for addressing the 

challenges  

Work with Jua Kali industries for fabrication of appropriate 

implements.  

Lessons learned  Access and use of technologies will provide timely weed 

control which will enhance crop production.  

Social, environmental, policy and market 

conditions necessary  

Sensitization of communities on the available technologies 

and management practices in weed management  

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

Basic costs  Basic cost of the weeder (implement is high (KES 28,000/+) 

for ordinally farmers but can be purchase as a group.  

Estimated returns  2,000kg/hax 52/=per kg = KES 104,000/= per ha 

Gender issues and concerns in 

development, dissemination and scaling 

up  

Will reduce drudgery for women who do most of the 

farmwork  

  

Gender related opportunities  There will be extra time available for women to engage in 

other domestic or commercial activities  

Women stand to benefit from increased production resulting 

fom weed control  

  

VMG issues and concerns in development 

and dissemination  

Due to prejudice associated with their social status, VMGs 

are excluded from access to and benefits from improved 

technologies. Thus, affirmative action is required to promote 

the crop for the VMGs including value addition aspects.  

VMG issues and concerns in  

adoption and scaling up  

The technology is not laborious and is very likely to be 

acceotable and amenable to the VMGs  
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VMG related opportunities  Reduced drdudgery in farm operations  

Increased production will improve income generation and 

economic empowerment of VMGs  

E: Case studies/profiles of success stories  

Success stories  Not yet accessible to farmers.  

Application guidelines for users  Reference:  

 CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition 

F: Status of TIMP Readiness (1. Ready 

for up-scaling; 2. Validation 3. Requires 

further research)  

1) Ready for up-scaling  

2) Requires further research  

G: Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and scientists  KALRO : Hottensiah Mwangi (Kabete), C.M. Kambo 

(Mwea)  J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts) and AFA; A.K Mungai (River side drive-

Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the 

cotton value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control 

products 

 

Research gaps:  

• Determine cost benefits of using mechanical weeding tools e.g motorized knap 

weeder versus other weed management strategies in cotton production  

• Rower weeder is heavy so not friendly to women users. Research on gender 

sensitive weeders.  

• Training on safe use of pesticides  
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2.9 Harvesting and Post Harvest Management   

 

2.9.1 TIMP Name Manual harvesting 

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  

 

Loss of quantity and quality during harvesting of seed cotton  

 

What is it? (TIMP 

description)  

  

 

 

Manual harvesting is carried out simultaneously with grading seed 
cotton. Harvesting is done immediately after boll opening and they 

are dry. Concurrently sorting into respective grades is done before 

bagging. Bags made from cotton fabric or such other recommended 
materials are used to package cotton for minimum contamination 

from extraneous matter. Bags with different compartments are used 
in storing cotton. During packing cotton in bags, use of sharp or blunt 

objects that may cause physical damage to the seed cotton is avoided.  

  

Justification  Good harvesting practices reduce losses in quantity and quality of 

seed cotton, lint and cotton seed. This improves market access and 
price of seed cotton, lint and cotton seed.   

  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Farmers  

• Researchers  

• Extension agents  

  Commodity regulating agent  

Approaches used in 

dissemination  

• On farm, FFBS and on station demonstrations  

• Training workshops, Seminars, Meetings  

• Awareness creation by marketers and 
processors/farmer contracting  

• Field days  

• Agricultural shows  

• Trainings by MoA/Extension officers  

• Farmer research networks  

• Farmer to farmer  

• Mass media – Agricultural programs  

• Promotional materials (posters/brochures/leaflets, 

manuals)  

• Web material’s  

   

Harvesting and grading of cotton    
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Critical/essential factors for 

successful promotion  

• Willingness of farmers to learn  

• Extension support  

• Funding  

Partners/stakeholders for 

scaling up and their roles  

 KALRO for research  

 AFA to enforce implementation of requirements  

 Consumers of lint (ginners and Spinning factories) to 

promote  

 Farmers/farmer groups to produce  

 County governments, central governments e.g. Chiefs, 

Agricultural Extension (Formal and informal) for policy, 

awareness and dissemination  

 NGOs dealing with cotton for promotion  

 Financial institutions e.g. Banks and other credit 
facilitators for financial solutions  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

• Kerio valley in Baringo county.  

• Tanzania and Uganda by cotton industry value chain 

actors  

  

Counties where TIMP will be 

up scaled  

Lamu and Busia, Isiolo, Homabay, Kisumu, Makueni, Kitui, 

Machakos, Tharaka Nithi, Meru, Embu, Taita Taveta, Siaya, Migori, 

Bungoma, Lamu, Tana River, Kilifi, Machakos, Baringo, Elgeyo 

Marakwet, West Pokot, and all the other counties growing cotton   

Challenges in dissemination   Cost of recommended harvesting and handling bags / 
containers  

 Willingness of farmers to learn and practice  

 Extension support  

Suggestions for addressing  

the challenges  

 Bulk purchase of harvesting and handling bags  

 Agricultural Extension: Farmer sensitization on farm and 
on station demonstrations  

Lessons learned in up scaling 

if any  

 Private Public Partnership promotions and quality based 
pricing models will catalyze adoption.  

 Farmers need persistent hands on training for them to 
accept and practice  

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

 Creation of awareness to all social classes of good 

practices in seed cotton harvesting  

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

Basic cost  Not yet   

Estimated returns  Not Yet  
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Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

 Labour intensity especially in harvesting   

 The harvesting is done mainly by youth and women but 

cotton money generally controlled by men in male 
headed households  

 Appropriate training and strategies needed  

  

Gender related opportunities   Women and youth friendly techniques such as 
mechanized harvesting will encourage youth and women 
to participate  

 

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Laborious harvesting methods for cotton  

 

VMG related opportunities   Friendly harvesting and handling practices  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

 The quality lint export market demand encouraged Rift 

Valley Products to promote improved quality seed cotton 

harvesting and traceability of growers in Kerio valley in 

2016.  

Application guidelines for 

users  

References  

Cotton industry – Code of Practice  

Cotton Hand Book  

  

F: Status of TIMP readiness 

(1-ready for upscaling;, 

2requires validation; 3-

requires further research)  

Ready for up-scaling  

G. Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA; A.K Mungai (River side 

drive-Nairobi) 

Partner organizations and their 

roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 
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 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 PCPB – Regulation and registration of pest control Products  

 Agrochemical firms – Supply of pest control products 

 

  

  

2.9.2 TIMP Name  Mechanized harvesting    

Category (i.e. technology, 

innovation or management 

practice)  

Innovation  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious seed cotton harvesting process  

What is it? (TIMP description) 

     
Mechanized harvesting 

This is the use of calibrated mechanized seed cotton pickers. It is 

achieved by use of hand held pickers or appropriate cotton harvesting 

machinery based on the scale of production.  

Justification  Manual cotton harvesting is tedious, ineffective and inefficient. 

Mechanical harvestingy addresses the challenge of increasing cost 

and scarcity of farm labour especially in the irrigated schemes. It 

ensures harvesting is done as quickly as possible when cotton is ready 

for harvesting to prevent deterioration on fibre and seeds.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Farmers, Researchers, Extension agents, Commodity regulating 

agent 

Approaches used in 

dissemination  

• Field Demonstrations and training  

• On station demonstrations  

• Training workshops, Seminars, Meetings  
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Critical/essential factors for 

successful promotion  

• Willingness of farmers to learn  

• Extension support  

• Funding  

• Fabrication of affordable machines  

Partners/stakeholders for 

scaling up and their roles  

KALRO, universities for information  

Machinery fabricators and importers   

NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Makueni by Tosheka Textiles (NGO)  

Counties where TIMP will be 

up scaled  

Lamu and other cotton growing counties (Busia, Isiolo, Homabay, 
Kisumu, Makueni, Kitui, Machakos, Tharaka Nithi, Meru, Embu, 

Taita Taveta, Siaya, Migori, Bungoma, Tana River, Kilifi,  

Machakos, Baringo, Elgeyo Marakwet, West Pokot  

Challenges in dissemination  • Lack of fabricated machines  

• Affordability of the machines.  

Suggestions for addressing 

the challenges  
 Fabrication of affordable smallholder seed cotton picking 

machines  

Lessons learned in up scaling 

if any  

Mechanization in agriculture increases productivity  

Social, environmental, policy 

and market conditions 

necessary for development 

and up scaling  

• Creation of awareness on mechanized harvesting importance to 
all social classes  

• Include all gender groups in research, and validation.  

• Appropriate Policy on cost of mechanized harvesting  

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

Basic costs  Not yet  

Estimated returns  Not yet  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

• Gender unfriendly and expensive machines  

• Cotton picking machines should be designed for easy 

operation.  

• Up-scaling should target all the gender  

• Affordability  

Gender related opportunities  • Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related opportunities   Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Mechanization has enabled increased production in other crops such 

as maize, wheat and rice  
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Application guidelines for 

users  

Reference:  

 CODA (2012). Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA (2021). Cotton Handbook. Third edition 

F: Status of TIMP readiness 

(1-ready for up scaling;, 

2requires validation; 3-

requires further research)  

Requires further validation  

G: Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA; A.K Mungai (River side 

drive-Nairobi) 

Partner organizations and their 

roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 PCPB – Regulation and registration of pest control Products  

 Agrochemical firms – Supply of pest control products 

  

Research gaps:  

1. Validate existing smallholder mechanized harvesting technology options  

 2.9.3 TIMP Name Drying seed cotton 

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Loss of quantity and quality during drying of seed cotton  
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What is it? (TIMP 

description)  

This is proper drying of seed cotton to reduce moisture content 

which mitigates loss of quality and quantity during storage. It is 
achieved by drying seed cotton to safe storage moisture content of 

11%. Drying is done in a secure, dry, clean, aerated tidy 
environment in raised platforms to keep away rodent It is done 

immediately after harvesting. During drying recommended 
handling materials such as bags made from cotton are used to reduce 

contamination from extraneous matter.  

 

Traditional drying method         Seed cotton drying platform  

 

 

Justification  Good drying practice of seed cotton reduces losses in quantity and 
quality of seed cotton and influences quality of lint and seed. It 

improves market access and price of seed cotton, lint and the seeds. 
Post-harvest losses during storage can be reduced through proper 

drying to boost returns and market opportunities.  

  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Farmers  

• Researchers  

• Extension agents  

• Traders  

• Processors  

Approaches used in 

dissemination  

 On farm, FFBS, on station demonstrations  

 Training workshops, Seminars, Meetings  

 Awareness creation by processors/farmers, contracting  

 Field days  

 MoA/Extension officers  

 Farmer research networks  

 Farmer to farmer  

 Mass media – Agricultural programs  

 Promotional materials (posters/brochures/leaflets, manuals)  

 Web material’s  

Critical/essential factors for 

successful promotion  

 Willingness of farmers to learn  

 Extension support  



227  

  

Partners/stakeholders for 

scaling up and their roles  

 KALRO - research  

 AFA - to enforce regulations’ requirements  

 Consumers of lint (ginners and Spinning factories) - 

Promotion  

 Farmers/farmer groups - to produce  

 County governments, central governments e.g. Chiefs, 

Agricultural Extension (Formal and informal) for policy, 

awareness and dissemination  

 NGOs dealing with cotton – promotion  

 Financial institutions e.g. Banks and other credit facilitators 

- financial solutions  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

 Baringo county in Kerio valley.  

 Tanzania and Uganda cotton industry value chain actors  

Counties where TIMP will 

be up scaled  

Lamu, Busia, Isiolo, Homabay, Kisumu, Makueni, Kitui, 

Machakos, Tharaka Nithi, Meru, Embu, Taita Taveta, Siaya, 

Migori, Bungoma, Lamu, Tana River, Kilifi, Machakos, Baringo, 

Elgeyo Marakwet, West Pokot, and all the other counties growing 

cotton   

Challenges in dissemination  • Willingness of farmers to learn  

• Extension support  

• Trainers on drying technologies  

  

Suggestions for addressing 

the challenges  

• Sensitization and training of farmers   

• Training of extension agents on the technologies  

  

Lessons learned in up scaling 

if any  

 Private Public Partnership promotions and quality based 
marketing / price models will catalyze adoption.  

 

Social, environmental, 

policy and market conditions 

necessary for development 

and up scaling  

  Creation of awareness of seed cotton drying, grading and 

handling  

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

Basic cost    Not yet   

Estimated returns    Not Yet  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

• Labour intensity especially in harvesting   

• Slow Information and awareness  

• The harvesting is done mainly by youth and women but 

cotton money generally controlled by men in male headed 

households  

• Appropriate training materials and strategies needed  

  

Gender related opportunities   Women and youth friendly techniques such as mechanized 
harvesting will encourage youth and women to participate  
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VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Tedious and laborious harvesting methods for cotton  

 

VMG related opportunities   Friendly harvesting and handling practices  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

 The quality lint export market demand that encouraged Rift 

Valley Products to venture into lint exports and to promote 

improved quality seed cotton production by growers in 

Kerio valley in 2016.  

Application guidelines for 

users  

References  

• Cotton industry – Code of Practice  

• Reference: CODA (2012). Cotton Handbook: A guide for 

farmers and Extension officers.  

• AFA (2021). Cotton Handbook. Third edition  

F: Status of TIMP readiness 

(1-ready for upscaling;, 

2requires validation; 3-

requires further research)  

Ready for up-scaling  

G. Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

Phone: 0202028217  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 PCPB – Regulation and registration of pest control 

Products  

 Agrochemical firms – Supply of pest control products 

 

Research gaps:  

1. Simple field assessment method of moisture content in seed cotton ( a farmer practice)  
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2.9.4 TIMP Name   Seed cotton grading boxes  

Category (i.e. technology, innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed Use of inappropriate grading boxes leads 

to loss of quality and quantity of cotton 
seed and fiber 

What is it? (TIMP description) 

  

Cotton is graded into pre-determined 

authorized grades at harvesting based on 
colour and trash content. The graded 

cotton is packaged into grading boxes 
with different compartments to hold 

various grades.  

 

Justification  National seed cotton grade assessment 
procedures are used to determine the 

grade thus use of grading boxes describe 
the respective grades.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Farmers  

• Regulating agencies  

• Traders  Processors  

• Researchers.  

Approaches used in dissemination  • On farm, FFBS, on station 

demonstrations  

• Training workshops, Seminars, 

Meetings  

• Awareness creation by marketers 

and processors/farmers’  

 contracting  

• Field days  

• Agricultural shows  

• MoA/Extension officers  

• Farmer research networks  

• Farmer to farmer  

• Mass media – Agricultural 

programs  
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• Promotional materials 

(posters/brochures/leaflets, 

manuals)  

  

Critical/essential factors for successful promotion  • Willingness of farmers to learn  

• Extension support  

• Funding to avail grading tools  

• Grading trainers  

  

Partners/stakeholders for scaling up and their roles  • KALRO – research  

• National Regulating Agency 

(Agriculture and Food  

Authority to enforce requirements  

• Consumers of lint (ginners and 

Spinning factories)  

• Farmers/farmer groups to produce  

• County governments, central 

governments e.g. Chiefs, 
Agricultural Extension (Formal 

and informal) for policy, 
awareness and dissemination  

• NGOs dealing with cotton  

• Financial institutions e.g. Banks 
and other credit facilitators for 
financial solutions  

  

C: Current situation and future scaling up  

Counties where already promoted if any  • Baringo county in Kerio valley.  

• Tanzania and Uganda cotton 

industry value chain actors  

  

Counties where TIMP will be up scaled  Lamu and Busia, Isiolo, Homabay, 

Kisumu, Makueni, Kitui,  

Machakos, Tharaka Nithi, Meru, Embu, 

Taita Taveta, Siaya,  

Migori, Bungoma, Lamu, Tana River, 

Kilifi, Machakos, Baringo, Elgeyo 

Marakwet, West Pokot, and all the other 

counties growing cotton   
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Challenges in dissemination  • Willingness of farmers to learn  

• Extension support  

• Trainers on grading   

  

Suggestions for addressing the challenges  • Sensitization of farmers   

• Training of extension agents  

• Build trainers competences on 

grading  

  

Lessons learned in up scaling if any   Private Public Partnership 
promotions and quality based 
marketing / price models would 
catalyze adoption.  

  

Social, environmental, policy and market conditions 

necessary for development and up scaling  
 Creation of awareness on seed 

cotton grading at farm level to all 
social classes  

  

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

Basic cost  Not yet   

Estimated returns  Not Yet  

Gender issues and concerns in development 

,dissemination, adoption and scaling up  

• Labour intensity especially in 

grading and sorting   

• Awareness  

• The grading is done mainly by 

youth and women but cotton 
money generally controlled by 

men in male headed households  

• Appropriate training materials and 

strategies needed  

  

Gender related opportunities   Women and youth friendly 

techniques in grading and sorting 
will encourage youth and women 
to participate  

  

VMG issues and concerns in development, 

dissemination, adoption and scaling up  
 Laborious grading and sorting 

practices for cotton  

  

VMG related opportunities   Friendly sorting and grading 

practices  

E: Case studies/profiles of success stories  

Success stories from previous similar projects   The graded lint export market 

demand encouraged Rift Valley 

Products to promote improved 

grading & sorting for quality seed 
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cotton production by growers in 

Kerio valley in 2016.  

Application guidelines for users  References  

• Cotton industry – Code of Practice  

• Reference: CODA (2012). Cotton 

Handbook: A guide for farmers and 

Extension officers.  

• AFA (2021). Cotton Handbook. 

Third edition 

F: Status of TIMP readiness (1-ready for upscaling;, 

2requires validation; 3-requires further research)  

Ready for up-scaling  

G. Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. 

Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts) and AFA; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and 

regulate cotton research  

 AFA-FCD – Develop, promote 

and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-

scaling of agricultural research and 

extension service at the national 

level 

 County Governments – Provide 

and up-scaling of agricultural 

research and extension service at 

the county level 

 KEBS - Provide standardization, 

metrology and conformity 

assessment services through 

promotion of standardization, 

testing, and calibration facilities 

required in the cotton  



233  

  

 PCPB – Regulation and 

registration of pest control 

Products  

 Agrochemical firms – Supply of 

pest control products 

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

 

 

2.9.5 TIMP Name Storage of seed cotton 

Category (i.e. technology, innovation or management practice)  Management practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Loss of quantity and quality of 

cotton during storage  

  

What is it? (TIMP description)  

 

This is proper storage for seed 

cotton, lint and cotton seeds to 

preserve their quality and quantity. 
Storage is done in different grades 

for each material category to avoid 
mixing. To avoid contamination 

recommended handling materials 
such as cotton fabric bags and bale 

wrappings. Ensure the store is dry, 
easy to clean and well ventilated. 

The store should be rodents proof, 

prevent water leakage and direct 
sunlight.  

Justification  Good storage practices preserves 
quantity and quality of seed cotton, 

lint and cotton seed. This improves 
market access and price of seed 

cotton, lint and cotton seeds.  

  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Farmers  

• Regulating agencies  

• Researchers  

• Extension agents  

• Traders and processors   

Approaches used in dissemination  • On farm, FFBS, On station 

demonstrations  

Seed cotton storage    Bale wrappings     Cotton fabric bag 
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• Training workshops, 

Seminars, Meetings  

 • Awareness creation by 
marketers and 
processors/farmers’ 
contracting  

• Field days  

• MoA/Extension officers  

• Farmer research networks  

• Farmer to farmer  

• Mass media – Agricultural 

programs  

• Promotional materials 

(posters/brochures/leaflets, 

manuals)  

• Web material’s  

  

Critical/essential factors for successful promotion  • Willingness of farmers to 

learn  

• Extension support  

• Trainers on storage  

  

Partners/stakeholders for scaling up and their roles  • KALRO - research  

• AFA - to enforce 

requirements  

• Consumers of lint (ginners 
and Spinning factories) - 
promotion  

• Farmers/farmer groups to 

produce  

• County governments, central 

governments e.g. Chiefs, 
Agricultural Extension 

(Formal and informal) for 

policy, awareness and 
dissemination  

• NGOs dealing with cotton - 

promotion  

• Financial institutions e.g. 
Banks and other credit 
facilitators - financial 
solutions  

  

C: Current situation and future scaling up  

Counties where already promoted if any  • Baringo county in Kerio 

valley.  

• Tanzania and Uganda cotton 

industry value chain actors  
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Counties where TIMP will be up scaled  Lamu and Busia, Isiolo, Homabay, 

Kisumu, Makueni, Kitui, Machakos, 

Tharaka Nithi, Meru, Embu, Taita 

Taveta, Siaya, Migori, Bungoma, 

Lamu, Tana River, Kilifi, 

Machakos, Baringo, Elgeyo 

Marakwet, West Pokot, and all the 

other counties growing cotton   

Challenges in dissemination  • Willingness of farmers to 

learn  

• Extension support  

  

Suggestions for addressing the challenges  • Sensitization and farmers’ 

training   

• Training of extension agents  

  

Lessons learned in up scaling if any   Private Public Partnership 

promotions and quality based 
marketing / price models will 

catalyze adoption.  

  

Social, environmental, policy and market conditions necessary 

for development and up scaling  
 Creation of awareness of 

regulatory requirements and on 
good agriculture practices of 

seed cotton storage to all social 
classes  

  

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

Basic cost  Not yet   

Estimated returns  Not Yet  

Gender issues and concerns in development ,dissemination, 

adoption and scaling up  

• Labour intensity especially 

in storage practices   

• The drying is done mainly 

by youth and women but 

cotton money generally 
controlled by men in male 

headed households  

• Appropriate training 

materials and strategies 

needed  

  

Gender related opportunities   Women and youth friendly 

techniques in drying will 
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encourage youth and women 
to participate  

  

VMG issues and concerns in development, dissemination, 

adoption and scaling up  
 Laborious drying methods for 

cotton  

  

VMG related opportunities   Friendly storage and handling 

practices  

E: Case studies/profiles of success stories  

Success stories from previous similar projects   The demand for quality lint for 

export market encouraged 

Rift Valley Products to 

promote improved storage of 

seed cotton to preserve 

quality in Kerio valley in 

2016.  

Application guidelines for users  References  

• Cotton industry – Code of 

Practice  

• Reference: CODA (2012). 

Cotton Handbook: A guide for 

farmers and Extension officers.  

• AFA (2021). Cotton 

Handbook. Third edition 

F: Status of TIMP readiness (1-ready for upscaling;, 

2requires validation; 3-requires further research)  

Ready for up-scaling  

G. Contacts  

Contacts  The Centre Director, ICRIC Mwea  

P.O. Box 298, Kerugoya  

Email:cd.mwea@kalro.org  

  

Phone: 0202028217  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) 

and AFA; A.K Mungai (River side 

drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and 

regulate cotton research  

 AFA-FCD – Develop, 

promote and regulate the 

cotton value chain for 

effective economic growth 
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 MoALF&I – Provide and 

up-scaling of agricultural 

research and extension 

service at the national level 

 County Governments – 

Provide and up-scaling of 

agricultural research and 

extension service at the 

county level 

 KEBS - Provide 

standardization, metrology 

and conformity assessment 

services through promotion 

of standardization, testing, 

and calibration facilities 

required in the cotton  

 PCPB – Regulation and 

registration of pest control 

Products  

 Agrochemical firms – 

Supply of pest control 

products 

 

Research gaps:  

1. Determine affordable handling materials for cotton for minimum contamination   

 

2.10 Cotton Value Addition  

 

2.10.9 TIMP Name  Cotton seeds de-linting  

Category (i.e. technology, innovation or 

management practice  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Inefficient de-linting of seeds leads to wastage of 

seeds.  

What is it? (TIMP description)  

 

 

Seed de-linting process of removal of fuzz from 

the seed coat. The seeds are passed through two 

saw delinting stages to remove more than about 

40% in the first stage and up to about 20% or 

more in the second stage. Then the seeds are 

passed through a brush delinter and removes 

additional lint up to 97%. An optional further 

step of passing the seed through a flamer can be 

used to remove the remaining 3% of the lint. 
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Justification  Appropriate seed de-linting process ensures 

production of high quality cotton seed without 

damage. It also ensures high percentage 

recovery of seeds. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Planting seed processors  

• Farmers  

• Researchers  

• Extension agents  

• Commodity regulating agent  

Approaches used in dissemination  • Training workshops  

• Planting seeds processing brochures 

and journals  

• On site demonstrations and setting up 

a center of excellence on seeds processing  

  

Critical/essential factors for successful 

promotion  

• Availability of good quality planting 

seeds for delinting  

• Planting seeds processing trainers  

• Access to affordable calibrated seed 

processing machines   

Partners/stakeholders for scaling up and 

their roles  

• Scientists – research  

• Extension agents (both private and 

public) - to train on seed value addition  

• Farmers groups and youth - to be 

trained in seed value addition including 

delinting and use of delinted seeds  

• NGOs and market agents - to create 

opportunities for trained entities in seed 

markets  

C: Current situation and future scaling up  

Counties where already promoted if any   Not available  

Counties where TIMP will be up scaled   All cotton seed processors / dealers  

Challenges in dissemination  • Willingness of farmers to learn  

• Extension support  

   

Complicated seed value addition processes  

  

Expensive planting seeds value addition 

machinery  
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Suggestions for addressing the challenges   Sensitization and training of 

farmers Training of extension 

agents  

 Train researchers and seed processors on the 

seed value addition process including delinting  

 Fabrication of affordable delinting machines  

Lessons learned in up scaling if any     

 Economies of scale is important in the seeds 

delinting and processing  

Social, environmental, policy and market 

conditions necessary for development and up 

scaling  

   

 Creation of awareness to all social classes of 

good practices and regulatory requirements for 

planting seed processing  

D: Economic, gender, vulnerable a 

nd marginalized groups (VMGs) considerations  

Basic costs  High  

Estimated returns  High  

Gender issues and concerns in development 

,dissemination, adoption and scaling up  
 Labour intensity especially in seed delinting   

 The delinting and seed preparation steps is 

done by all gender Appropriate training and 

strategies needed  

 

Gender related opportunities  Women and youth friendly mechanized 
techniques such as seed delinting will encourage 
youth and women to participate  

  

VMG issues and concerns in development, 

dissemination, adoption and scaling up  
 Laborious delinting and processing methods 

for cotton seed  

  

VMG related opportunities   Friendly delinting and seeds processing 

practices  

E: Case studies/profiles of success stories  

Success stories from previous similar projects   Not available  

Application guideline for users  Reference  

 CODA 2012. Cotton Handbook: A guide for 

farmers and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 KS 2857: 2019 Cotton industry – Code of 

practice  
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F: Status of TIMP readiness (1-ready for 

upscaling;, 2-requires validation; 3-requires 

further research)  

Requires further research  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. 

Macharia (Mwea), Teresia Okiyo (Kibos), JM 

Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton 

research  

 AFA-FCD – Develop, promote and regulate 

the cotton value chain for effective economic 

growth 

 MoALF&I – Provide and up-scaling of 

agricultural research and extension service at 

the national level 

 County Governments – Provide and up-

scaling of agricultural research and extension 

service at the county level 

 KEBS - Provide standardization, metrology 

and conformity assessment services through 

promotion of standardization, testing, and 

calibration facilities required in the cotton  

 Ginneries – Ginning of seed cotton  

 Seed Companies 

 

 

 

2.10.1 TIMP Name  Lint Testing  

Category (i.e. technology, innovation or management 

practice  

Management Practice   

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low market demand due to lint of 

unknown quality values  

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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What is it? (TIMP description)  

 

This is testing cotton and traceability of 

farmers’ cotton lint to avail lint quality 

data to buyers during trading to 

mitigate against loss of value of 

farmers lint from subjective quality 

assessments. Data on lint quality will 

increase value and market access for 

locally produced lint. This is achieved 

by adopting standardized methods of 

lint samples collection and testing by a 

competent laboratory.  

Justification  Lint bales traceability and quality 

assessment promotes grower adoption 

of GAP as it encourages grower to 

continuously improve own lint quality 

in exchange for better returns.  
It also promotes efficient processing at 

the upper part of VC especially during 
spinning.  

  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton farmers, researchers, 

processors, ginners and traders  

Approaches used in dissemination  Training workshops, brochures and 

journals  

Critical/essential factors for successful promotion  • Well organized farmer 

groups  

• Value addition trainers 

• Value addition equipment 

• Skilled trainers  

Partners/stakeholders for scaling up and their roles  Ginners to process the seed cotton, Scientists 

and extension agents (both private and 

public) to train on value addition, Textile 

millers for funding and promotion and Kenya 

bureau standards (KBS) for standard 

specifications. 

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Operational ginneries in Makueni, Meru, and Baringo  

.  

Counties where TIMP will 

be up scaled  

Lamu, Busia, Isiolo, Homabay, Kisumu, Makueni, Kitui, 

Machakos, Tharaka Nithi, Meru, Embu, Taita Taveta, Siaya, 

Migori, Bungoma, Lamu, Tana River, Kilifi, Machakos, 

Baringo, Elgeyo Marakwet,  

West Pokot, and all the other counties growing  

Challenges in dissemination   Relatively high cost of equipment.  

 Lack of organized farmer groups for uptake 

 Lack of sufficient seedcotton  
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 Limited knowledge on lint quality  

 Lack of awareness by growers on factors affecting lint quality 

  Inadequate staff for effective training on quality lint  

Suggestions for addressing 

the challenges  
 Formation of strong farmer organization through involving 

County governments and extension partners  

 Train farmers on production and value addition  

 Markets for value added products (characterized lint) 

 Increase cotton productivity 

Lessons learned in up 

scaling if any  

Some farmer groups have been sensitized on bales labeling and 

lint characterization but they lack the cohesiveness required to 

gin and aggregate their lint for quality analysis to access market 

opportunities that exist. Hence there is no progress after 

sensitization  

Social, environmental, 

policy and market conditions 

necessary for development 

and up scaling  

Acceptance by all social classes in scaling up  

   

  

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

Basic costs  Low  

Estimated returns  High incomes  

Gender issues and concerns 

in development  

,dissemination, adoption and 

scaling up  

• Cotton value addition enterprises are few  

• Men are predominantly engaged in value addition activities 

with minimal involvement by women and youth.  

Gender related opportunities  Lint quality testing will improve job opportunities in the ginneries 

and testing facilities  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

The practice may initially be complicated to VMGs  

  

  

VMG related opportunities  More household income security improved  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

A number of ginneries can now access export markets after training 

and adopting this management practice of adding value to their lint 

after ginning through testing / characterizing their lint before 

marketing.  

Application guideline for 

users  

Reference  

 CODA 2012. Cotton Handbook: A guide for farmers and Extension 

officers.  

 AFA 2021. Cotton Handbook. Third edition 

 

 KS 2857: 2019: Cotton industry – Code of practice  

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2-requires 

validation; 3-requires further 

research)  

Ready for up scaling  

G: Contacts    
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Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 

  

 

2.10.2 TIMP Name  Seed processing  

Category (i.e. technology, innovation or management 

practice  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low utilization of by-product (the cotton 

seed).  

  

What is it? (TIMP description)  

 

 
 

 

Cotton seed can be processed into various 

products which include ginned seed, 

production of cotton seed oil, seed cake and 

hulls.  

Justification  Two thirds of ginning process by-product is 

cotton seed and there are limited products 

derived from seed processing. Processing of 

cotton seeds into various products increase 

earnings to farmers and processors 

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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• .   

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Ginneries, farmer groups/ cooperatives and 

youth  

Approaches used in 

dissemination  

Training workshops brochures and journals, on site demonstrations or 

setting up a center of excellence on the technologies  

  

Critical/essential factors for 

successful promotion  

• Availability of good quality seeds  

• Well organized farmer groups  

• Value addition trainers  

• Access to affordable credit/funds for investments  

Partners/stakeholders for 

scaling up and their roles  

Scientists and extension agents (both private and public) to train on seed 

processing  

Farmers groups and youth to be trained in value addition  

NGOs and market agents to create opportunities for trained groups  

  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Partly in Nairobi by Goldstar Feed Manufacturers ltd  

Counties where TIMP will 

be up scaled  

All existing ginneries and in new set ups  

Challenges in dissemination  • Non-cohesiveness of farmer groups for economies of 

scale  

• Complicated value addition processes  

• Competences available 

•  High cost of equipment.  

• Inadequate staff for effective training on quality lint 

  

Suggestions for addressing 

the challenges  

Formation of strong farmer organizations by involving County and  

National governments to own such value addition facilities  

Train farmers on production and value addition  

Markets for the value added products  

Lessons learned in up 

scaling if any  

Economies of scale is important in the by-products processing  

Social, environmental, 

policy and market 

conditions necessary for 

development and up scaling  

Acceptance of new products from by-products processing by all social 

classes and private sector actors for further processing, packaging and 

distribution   

To expand uses of by-products in areas of energy generation (bio diesel) 

among others.  

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

Basic costs  High  

Estimated returns  High income  
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Gender issues and concerns 

in development 

,dissemination, adoption 

and scaling up  

• Youth may not have necessary skills and financial capacity to 

establish startups in by-products processing and some of the 

proposed value addition initiatives are new.  

• Gender sensitive processing equipment for bio-diesel, vegetable 

oil, seed cake meal, hulls and linters manufacture  

Gender related 

opportunities  

All gender to be involved   

VMG issues and concerns in 

development, 

dissemination, adoption  

and scaling up  

Complicated equipment and time consuming value addition methods 

Access to finance for investment in processing facility  

VMG related 

opportunities  

More household security and incomes  

E: Case studies/profiles of success stories  

Success stories from 

previous similar 

projects  

Zayn-Agro Industries (Kitui ginnery) is producing bio diesel and 

animal seed cake from cotton seeds with ready markets for the 

items. A high number of consumers exist for animal seed cake 

(Dairy industry) and bio diesel in the energy sector.  

Application guideline 

for users  

Reference  

 CODA 2012. Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA 2021. Cotton Handbook. Third edition 

 KS 2857: 2019 Cotton industry – Code of practice 

  

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2-requires 

validation; 3-requires 

further research)  

3 - Requires further research  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai 

(River side drive-Nairobi) 

Partner organizations 

and their roles 
 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 

  

 

2.10.3 TIMP Name  Cotton ginning  

Category (i.e. technology, 

innovation or management  

practice  

Management practice  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Low quality lint due to poor cotton ginning processing   

What is it? (TIMP description)  

 

 
 

The management practice involves separation of seed 

cotton of lint and seed. First cotton seed is dried to 

reduce moisture content and cleaned to remove foreign 

matter. Then air is conveyed to Cotton Ginning in stands 

where revolving circular saws pull the lint through 

closely spaced ribs that prevent the seed from passing 

through. The lint is removed from the saw teeth by air 

blasts or rotating brushes, and then compressed into 

bales weighing approximately 500 pounds. Cotton is 

then moved to a warehouse for storage until it is shipped 

to a textile mill for use. 

.   

Justification  Good quality lint is paramount to process superior textile 

products hence need to maintain its quality. Therefore 

appropriate ginning process will ensure superior lint for 

textile use. Hence farmers’ income and livelihood will 

be improved.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Ginners   

Approaches used in 

dissemination  

Training workshops, demonstration of the practice, 

brochures  

Critical/essential factors for 

successful promotion  

 Knowledgeable extension officers and researchers on 

cotton ginning process  

Availability or access to appropriate machines for ginning 
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Partners/stakeholders for scaling 

up and their roles  

Scientists and extension agents (both private and public) 

to train on value addition  

Farmers groups and ginners to be trained in value 

addition  

NGOs and market agents to create opportunities for 

trained groups  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

Ginnery in Makueni, Kitui, Meru, and Baringo  

Counties where TIMP will be up 

scaled  

All 21 ginneries in cotton growing counties of Kenya  

Challenges in dissemination  • Low competences at the ginning factories  

• Poor quality control of seed cotton during 

harvesting and handling  

• Relatively high cost of equipment.  

• Lack of organized ginner organizations 

groups for uptake 

• Lack of sufficient seed cotton  

•  Inadequate skilled staff.  

  

Suggestions for addressing the 

challenges  

Formation of strong ginner organization through 

involving County governments and extension partners 

to promote quality control Train ginners on value 

addition  

Subsidize prices for gins and power 

  

Lessons learned in up scaling if 

any  

Ginners trained in management of the ginning processes 

lack capacity to sort the cotton into separate grades 

hence there is no progress after training  

Social, environmental, policy 

and market conditions necessary 

for development and up scaling  

Acceptance of ginning by grade will demand more 

labour input by processors which may not be favourable.   

To expand implementation of the management practice, 

a regulatory requirement on processing management to 

preserve quality to be enforced  

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

Basic costs  Low  

Estimated returns  High: income  

Gender issues and concerns in 

development ,dissemination, 

adoption and scaling up  

More labour input will be demanded in sorting  

This may affect wage scales and economic 

empowerment to either gender 

Gender related opportunities  Women have better opportunities in this management 

practice  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

Complicated equipment and time consuming value 

addition methods Access to finance for investment in 

processing facility  

VMG related opportunities  More households income security  

E: Case studies/profiles of success stories  
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Success stories from previous 

similar projects  

Some ginneries have adopted the practice: Rift Valley 

Products, Zayn Agro industries, Makueni and Meru 

ginneries   

Application guideline for users  Reference  

 CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition 

 KS 2857: 2019 Cotton industry – Code of practice 

F: Status of TIMP readiness (1-

ready for upscaling;, 2-requires 

validation; 3-requires further 

research)  

Ready for up scaling  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts) and 

AFA-FCD; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the 

cotton value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities 

required in the cotton  

 Ginneries – Ginning of seed cotton 

 

 

 2.10.4 TIMP Name  Handloom Weaving. 

Category (i.e. technology, innovation 

or management practice)  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed   Limited processed products from cotton  

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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What is it? (TIMP ) description) 

 

 
Handloom 

Hand looming is a method of textile production, where 

weaving is done without the use of any electricity. The 

weaving is performed in PIT LOOM or HANDLOOM; These 

are the wooden machines assembled in a specific order to 

interlace two sets of yarns. 

 

 

 

 

 

Justification  Weaving of cotton into various products will enhance income 

and livelihood of cotton value chain actors. This will also 

lead opening of new markets. Village level value addition to 

cotton to produce cotton blend textiles to increase returns to 

growers. The innovation will provide opportunity to youth 

into agribusiness.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton producers and rural women and youth  

Approaches used in dissemination   Skills training, demonstrations, development of business 

plans for target groups  

Critical/essential factors for 

successful promotion  

Training pilot target groups  

Partners/stakeholders for scaling up 

and their roles  

Ministry of Labour, private sector and county governments   

  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

Kirinyaga (Kangaita weavers) and Kisumu (Pendeza weavers)  

Counties where TIMP will be up scaled  All cotton growing counties  

Challenges in dissemination  • Market linkages / accessing niche outlets  

• Inadequate skilled trainers  

• Resources for dissemination and training   

  

Suggestions for addressing the 

challenges  

• Funding for adaptation and promotion to farmers and 

target groups  

• Piloting in supermarket chains as market outlets  

• Funds for dissemination  

Lessons learned in up scaling if any  Handloom items attract huge export market demand, yet very 

little is being done to promote growth due to economies of 

scale to access these markets and standardization of products  

  

Social, environmental, policy and 

market conditions necessary for 

development and up scaling  

Competition with formal market segment and the policy on 

imports affects scaling up of the innovation. The weaving 

innovation will spur increased cotton production and increase 

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

Basic costs  To be determined  

Estimated returns  To be determined  

Gender issues and concerns in 

development  

,dissemination, adoption and scaling 

up  

Weaving will be favourable to the youth as it is 

mechanized Gender unfriendly and expensive machines 

particularly for women Weaving machines should be 

designed for easy operation.  

Up-scaling should target all t gender  

Affordability of machines by all gender  

Gender related opportunities  All gender to be involved  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

VMG friendly and inexpensive machines  

VMG related opportunities  Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

Contracts for production of handloom cotton products items 

to Kangaita Weavers Kirinyaga County   

Application guidelines for users  Reference  

 CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 KS 2857: 2019 Cotton industry – Code of practice  

F: Status of TIMP readiness (1-

ready for upscaling;, 2-requires 

validation; 3-requires further 

research)  

Ready for up scaling  

G: Contacts  

Contacts  

 

 

Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; 

A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 Ginneries – Ginning of seed cotton  

 Handloom Weavers Association Nairobi 

  Ministry of Labour  

 

  

Research gaps:  

1. Identification of niche markets for the value added products  

2. Inadequate standards for the handloom made items  

  

2.10.5 TIMP Name  Cotton linters  

Category (i.e. technology, 

innovation or management 

practice  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Inefficient utilization of cotton by-product (cotton seed).  

What is it? (TIMP 

description) 

  

Cotton linters are short fibres removed from the cottonseed during 

processing and are a major source of cellulose for both chemical and 

food uses. The linters are usually recovered in a single pass process 

using saw-blade machine but more frequently they are recovered in two 

passes. The two pass process produces “first cut” and “second cut” 

linters which differ considerably in properties and uses. First cut linters 

are longer and are used in non-chemical applications such as making of 

absorbent cotton products and medical pads and gauzes. The second cut 

linters are used in the chemical industry especially where impurities 

found in wood pulps can be problematic.  

Justification  Currently cotton value addition at the ginneries is limited to ginning.  

However removal of cotton linters from the seed will ensure efficiency 

use of cotton crop. This will enhance incomes to value chain actors 

through diversification of products.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Ginneries  

 Linter processors  

 Farmer groups/ cooperatives  

 Researchers  

 Extension agents  

 Commodity regulating agent  
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Approaches used in 

dissemination  
 Training workshops  

 Seed processing brochures and journals  

 On site demonstrations and setting up a center of excellence on 

the technologies  

Critical/essential factors 

for successful promotion  
 Availability of good quality seeds to be processed  

 Value addition trainers  

 Access to affordable value addition machinery   

Partners/stakeholders for 

scaling up and their roles  
 Scientists – research  

 Extension agents (both private and public) - to train on value 

addition  

 Farmers groups and youth - to be trained in value addition  

 NGOs and market agents - to create opportunities for trained 

groups  

 Ginners 

 Cotton buying cooperatives 

  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

• Non existent   

• Tanzania and Uganda  

Counties where TIMP 

will be up scaled  

 All existing ginneries and in new set ups  

Challenges in 

dissemination  
 Willingness of farmers to learn  

 Extension support  

 Complicated value addition process   

 Availability and cost of requisite machinery  

Suggestions for 

addressing the challenges  
 Sensitization and training of farmers   

 Training of extension agents  

 Train users on the value addition process  

 Fabrication of affordable machines  

Lessons learned in up 

scaling if any  
 Economies of scale is important in the by-product processing  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

 Creation of awareness to all social classes on good practices in 

linters harvesting and value addition   

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

Basic costs  High  

Estimated returns  High  

Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up  

 Labour intensity in linters harvesting   

 Appropriate work environment such as dust generated in linters 

processing  

 Appropriate training materials and strategies needed  
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Gender related 

opportunities  
 Women and youth friendly techniques such as mechanized 

systems will encourage youth and women to participate  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

 Laborious linters harvesting and packaging method  

 

VMG related 

opportunities  
 Friendly practices  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

None  

Application guideline for 

users  

Reference  

 CODA 2012. Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 KS 2857: 2019 Cotton industry – Code of practice  

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2-requires 

validation; 3-requires 

further research)  

Requires further research  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and 

scientists  

KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), Teresia 

Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K Mungai (River 

side drive-Nairobi) 

Partner organizations and 

their roles 
 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value chain for 

effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, testing, 

and calibration facilities required in the cotton  

 Ginneries – Ginning of seed cotton  

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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 Handloom Weavers Association Nairobi 

  Ministry of Labour  

 

  

Research gaps:  

1. Small scale processing of linters to make absorbent cotton products  

 

 

2.10.6 TIMP Name  Cottonseed cake  

Category (i.e. technology, innovation or 

management practice  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Inefficient utilization of cotton by-product 

(cotton seed).  

 

What is it? (TIMP description)  

 

Cotton seed has relatively high level of protein 

making it favorable to use as an animal feed 

ingredient. Cottonseed cake is made from 

crushing of cotton seeds through use of screw–

pressing machine. To ensure high quality seed 

cake cleaning, drying, linters removal and 

dehulling is carried out and then crushed into 

seed cake. 

  

Justification  Currently seed cotton value addition at the 

ginneries is limited to ginning.  Processing of 

seedcake from seeds will enhance incomes to 

processors through diversification of products 

and markets.  

  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Ginneries  

 Seed millers  

 Farmer groups/ cooperatives  

 Researchers  

 Extension agents  

 Commodity regulating agent  

Approaches used in dissemination   Training workshops  

 By-products (seed) processing 

brochures and journals  

Cottonseed cake       Screw-press  
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 On site demonstrations or setting up 

centers of excellence on the 

technologies  

Critical/essential factors  for successful 

promotion 
 Consistent availability of good quality seeds  

 Value addition trainers  

 Access to affordable value addition 

machinery   

Partners/stakeholders for scaling up and their roles   Scientists – research  

 Extension agents (both private and public) - 

train on value addition  

 Farmers groups and youth – to be trained in 

value addition  

 NGOs and market agents - to create 

opportunities for trained groups 

 Animal feed millers- to purchase the seedcake 

as a raw material  

C: Current situation and future scaling up  

Counties where already promoted if any   Nairobi by Goldstar Feed Manufacturers 

ltd  

Counties where TIMP will be up scaled   All existing ginneries and in new set ups  

Challenges in dissemination   Willingness of 

farmers to learn 

Extension support  

 Complicated value addition processes  

 Expensive seed milling value addition 

machinery  

Suggestions for addressing the challenges   Sensitization and training of farmers 

Training of extension agents  

 Train users on the value addition process  

 Fabrication of affordable seed milling 

machines  

Lessons learned in up scaling if any   Economies of scale is important in the by-

products processing  

Social, environmental, policy and market 

conditions necessary for development and up 

scaling  

 Creation of awareness to all social classes 

of good practices and regulatory 

requirements on cotton seed milling  

D: Economic, gender, vulnerable a 

and marginalized groups (VMGs) considerations  

Basic costs  High  

Estimated returns  High  

Gender issues and concerns in development 

,dissemination, adoption and scaling up  
 Labour intensity in seed milling   

 The seed milling machines are generally 

operated by men  

 Appropriate training and strategies needed  
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Gender related opportunities   Women and youth friendly methods will 
encourage youth and women to participate  

VMG issues and concerns in development,   Laborious milling methods for the cotton 

seeds  

dissemination, adoption and scaling up   

VMG related opportunities   Friendly milling and handling practices  

E: Case studies/profiles of success stories  

Success stories from previous similar projects  Zayn-Agro Industries (Kitui ginnery) is 

producing animal seed cake together with bio 

diesel from cotton seeds with ready markets.   

Application guideline for users  Reference  

 CODA 2012. Cotton Handbook: A guide 

for farmers and Extension officers.  

 AFA 2021. Cotton Handbook. Third 

edition  

 KS 2857: 2019 Cotton industry – Code of 

practice  

F: Status of TIMP readiness (1-ready for 

upscaling;, 2-requires validation; 3-requires 

further research)  

Requires further research  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. 

Macharia (Mwea), Teresia Okiyo (Kibos), 

JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate 

cotton research  

 AFA-FCD – Develop, promote and 

regulate the cotton value chain for effective 

economic growth 

 MoALF&I – Provide and up-scaling of 

agricultural research and extension service 

at the national level 

 County Governments – Provide and up-

scaling of agricultural research and 

extension service at the county level 

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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 KEBS - Provide standardization, 

metrology and conformity assessment 

services through promotion of 

standardization, testing, and calibration 

facilities required in the cotton  

 Ginneries – Ginning of seed cotton  

 Animal feed manufacturers 

 

  

Research gaps:  

1. Feed formulation for non-ruminants using cotton seed cake  

  

2.10.7 TIMP Name  Cotton seed oil  

Category (i.e. technology, innovation 

or management practice  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Inefficient utilization of cotton by-product (cotton seed).  

What is it? (TIMP description)  

 

Oil is extracted mechanically (screw or hydraulic press), 

chemically by adding solvents or by an integrated method 

using a combination of the 2 methods from cotton seed. To 

ensure quality of the oil, the seeds undergo the following 

steps before extraction; cleaning, drying, linters removal, 

dehulling, flaking and cooking. Depending on end use, the 

extracted oil requires breaching and deodorization. The oil 

uses include production of edible products, manufacture of 

soaps, bio-diesel, lubricants, inks and as a component in 

rubber formulations.  

Justification  Currently seed cotton value addition at the ginneries is 

limited to ginning. Diversification of cotton products will 

enhance markets and eventually improve value chain 

actors’ income and livelihood.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Ginneries  

• Seed millers  

• Farmer groups/ cooperatives  

• Researchers  

• Extension agents  

• Commodity regulating agent  

Approaches used in dissemination  • Training workshops  

• By-products processing brochures and journals  

  On site demonstrations or setting up a center of 

excellence on the technologies  
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Critical/essential factors for successful 

promotion  
 Consistent availability of good quality seeds for 

milling Value addition trainers  

 Access to affordable value addition machinery  

Partners/stakeholders for scaling up and 

their roles  
 Scientists – research  

 Extension agents (both private and public) - to train 

on value addition  

 Farmers groups and youth - to be trained in value 

addition  

 NGOs and market agents - to create opportunities for 

trained groups  

C: Current situation and future  

Scaling up  

Counties where already promoted if any  Nairobi by Goldstar Feed Manufacturers ltd - Partial 

processing only  

Counties where TIMP will be up scaled   All existing ginneries and in new set ups  

Challenges in dissemination   Willingness of farmers to 

learn Extension support  

 Complicated value addition processes  

 Expensive value addition machinery  

Suggestions for addressing the challenges   Sensitization and training of farmers Training of 

extension agents  

 Train users on the value addition process  

 Fabrication of affordable machines  

Lessons learned in up scaling if any   Economies of scale is important in the by-products 

processing  

Social, environmental, policy and market 

conditions necessary for development and 

up scaling  

 Creation of awareness to all social classes of good 

practices and regulatory requirements on oil 

production from cotton seed value addition  

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

Basic costs  Not yet done 

Estimated returns  Not yet done  

Gender issues and concerns in 

development ,dissemination, adoption 

and scaling up  

 Labour intensity oil processing from cotton seeds   

 The oil production from cotton seeds is generally 
dominated by men  

 Appropriate training and strategies needed  

Gender related opportunities   Women and youth friendly mechanized techniques 

will encourage youth and women to participate  

VMG issues and concerns in 

development, dissemination, adoption and 

scaling up  

 Long and laborious cotton seed oil production method   

 

VMG related opportunities  Friendly oil production and handling practices  

E: Case studies/profiles of success stories  
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Success stories from previous similar 

projects  

Zayn-Agro Industries (Kitui ginnery) is producing bio 

diesel from cotton seeds with ready markets  

Application guideline for users  Reference  

 CODA 2012. Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 KS 2857: 2019 Cotton industry – Code of practice  

F: Status of TIMP readiness (1-ready for 

upscaling;, 2-requires validation; 3-

requires further research)  

Requires further research  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; 

A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and 

conformity assessment services through promotion of 

standardization, testing, and calibration facilities required 

in the cotton  

 Ginneries – Ginning of seed cotton  

  

Research gaps:  

1. Small scale cotton seed oil refining for domestic use  

 

  

  

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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2.10.8 TIMP Name  Cotton Hulls  

Category (i.e. technology, 

innovation or management practice  

Technology  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Limited utilization of cotton by-product (cotton seed).  

 

What is it? (TIMP description)  

 

Cotton hulls are processed from cotton seeds though use of 

bar-or disc type attrition mill. The mills force seed to pass by 

knife edges that cut the seed into two or three pieces, enabling 

most kernel pieces to be cleanly separated from the hulls 

through use of shaker tables and aspirators. Hulls are 

primarily used as roughage in livestock feeds.  

  

Justification  Currently seed cotton value addition at the ginneries is limited 

to ginning. Diversification of cotton products will enhance 

markets and eventually improve value chain actors’ income 

and livelihood.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Ginneries  

• Seed millers  

• Farmer groups/ cooperatives  

• Researchers  

• Extension agents  

• Commodity regulating agent  

Approaches used in dissemination  • Training workshops  

• By-products processing brochures and journals  

• On site demonstrations or setting up a center of 

excellence on the technologies  

  

Critical/essential factors for 

successful promotion  

• Consistent availability of good quality seeds  

• Value addition trainers  

• Access to affordable value addition machinery   

Partners/stakeholders for  Scientists – research  

scaling up and their roles   Extension agents (both private and public) - to train on 

value addition  

 Farmers groups and youth - to be trained in value addition  

 

 NGOs and market agents - to create awareness on 

opportunities for trained groups  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

  

Not available  
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Counties where TIMP will be up 

scaled  

  

Lamu and in all existing ginneries and in new factory set ups  

Challenges in dissemination   Willingness of farmers to learn 

Extension support  

 Complicated value addition processes  

 Expensive value addition machinery  

  

Suggestions for addressing the 

challenges  
 Sensitization and training of farmers Training of 

extension agents  

 Train users on the value addition process  

 Fabrication of affordable machines  

Lessons learned in up scaling if any   Economies of scale is important in the by-products processing  

Social, environmental, policy and 

market conditions necessary for 

development and up scaling  

 Creation of awareness to all social classes of good practices 

and regulatory requirements on cotton seed value addition to 

produce hulls  

D: Economic, gender, vulnerable  

and marginalized groups (VMGs) considerations  

Basic costs  High  

Estimated returns  High: income  

Gender issues and concerns in 

development ,dissemination, adoption 

and scaling up  

 Labour intensity in production of hulls   

 The hulls production from seeds is complicated and is 
done mainly by men  

 Appropriate training and strategies needed  

Gender related opportunities   Women and youth friendly mechanized techniques will 
encourage youth and women to participate  

VMG issues and concerns in 

development, dissemination, adoption 

and scaling up  

 Long, tedious and laborious hulls production method  

VMG related opportunities  Friendly hulls production and handling practices  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guideline for users  Reference  

 CODA 2012. Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 KS 2857: 2019 Cotton industry – Code of practice  
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F: Status of TIMP readiness (1-ready 

for upscaling;, 2-requires validation; 

3-requires further research)  

Requires further research  

G: Contacts    

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 Ginneries – Ginning of seed cotton  

  

Research gaps:  

1 Simple efficient cotton seed de-hullers  

2 Efficient acid delinting process for cotton seeds  

3 Safe disposal of delinting process waste   

  

  

2.10.10 TIMP Name  Weaving  

Category (i.e. technology, innovation or management practice)  Innovation   

A: Description of the technology, innovation or management practice  

Problem to be addressed  Limited utilization of 

cotton crop into value 

added products  

mailto:cd.mwea@kalro.org
mailto:kalrokibos@kalro.org
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What is it? (TIMP description)  

 

The innovation involves 

processing of cotton 

blend textiles products. 

Cotton fiber is processed 

into yarns and weaving 

together with other fibres 

such as silk to improve 

quality and aesthetics.  

Justification Currently there are limited procts processed from cotton 

crop at cottage level. Value adding cotton yarn will open 

new markets and eventually will enhance improve value 

chain actors’ income and livelihood.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  • Youth  

• Farmers  

• Researchers  

• Extension agents  

• Commodity regulating agent  

Approaches used in dissemination  • Skills training  

• On site demonstrations  

• Development of business plans for target groups  

Critical/essential factors for 

successful promotion  

• Willingness of all social groups to learn  

• Extension support  

• Setting up centers of excellence on the technology 

Partners/stakeholders for scaling up 

and their roles  

Ministry of labour – 

Training private sector – 

Promotion  

County governments - Support access to the technology  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

Kirinyaga (Kangaita weavers) and Kisumu (Pendeza 

weavers)  

Counties where TIMP will be up 

scaled  

All cotton growing counties  

Challenges in dissemination  • Willingness of farmers to learn  

• Extension support  

• Complicated value addition processes  

• Expensive value addition machinery  

Suggestions for addressing the 

challenges  

• Sensitization and training of farmers   

• Training of extension agents  

• Train users on the value addition process  

• Fabrication of affordable machines  
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Lessons learned in up scaling if any   Handloom items attract huge export market demand, yet very 

little is being done to promote growth due to economies of 

scale to access these markets and standardization of products  

Social, environmental, policy and 

market conditions necessary for 

development and up scaling  

 Competition with formal market segment  

 Policy on textile imports affects scaling up of the 

innovation  

 Weaving innovation will spur increased cotton 

production and value addition increasing returns  

 Creation of awareness to all social classes on 

weaving of cotton fibres  

D: Economic, gender, vulnerable 

and marginalized groups (VMGs) 

considerations  

  

Basic costs  Not Yet  

Estimated returns  Not Yet  

Gender issues and concerns in 

development, dissemination, 

adoption and scaling up  

 Weaving will be favourable to the youth – 

mechanization  

 Gender unfriendly and expensive machines  

 Weaving machines should be designed for easy 

operation.  

 Up-scaling should target all the gender  

Gender related opportunities  All gender to be involved  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up  

VMG friendly and expensive machines  

VMG related opportunities  Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Annual contract for production of handloom items to 

Kangaita weavers, Kirinyaga county by a Mombasa hotel   

Application guidelines for users  Reference  

 CODA 2012. Cotton Handbook: A guide for farmers and 

Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 KS 2857: 2019 Cotton industry – Code of practice  

F: Status of TIMP readiness (1-

ready for upscaling;, 2-requires 

validation; 3-requires further 

research)  

Ready for up scaling  

G: Contacts  

Contacts  Centre Director, KALRO Mwea;  

P.O. Box 298. Kerugoya  

Email: cd.mwea@kalro.org  

Phone: 0202028217  

mailto:cd.mwea@kalro.org
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Centre Director, KALRO Kibos 

P.O Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

 

Phone: 0710335830  

Lead organization and scientists  KALRO : C.M. Kambo (Mwea)  J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts) and AFA-FCD; 

A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton value 

chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research 

and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and conformity 

assessment services through promotion of standardization, 

testing, and calibration facilities required in the cotton  

 Ginneries – Ginning of seed cotton  

 Handloom Weavers Association 

 Ministry of Labour  

  

Research gaps:  

 Identify cotton and other fibre blend mix for niche markets  

 Inadequate product standards for the handloom made items  

 

2.11 Mechanization of Cotton Production Activities  

 

2.11.1: TIMP Name  Power tiller  

Category (i.e. technology, 

innovation or 

management practice)  

Technology  

  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious processes of manual seedbed preparation, in a 

commercial Cotton production makes makes it difficulty to achieve a 

uniform fine tilth seedbed. This leads to late planting and high cost of 

labour.  

mailto:kalrokibos@kalro.org


266  

  

What is it? (TIMP 

description) 

A Power tiller is a low powered two-wheeled agricultural implement, also 

referred to as a walking tractor, 8-16hp that can be fitted with a rotary 

tiller, disk harrow, mouldboard plough, trailer, water pump or chisel at 

alternate times for easing farm operations. It can complete one hectare 

per day by one operator in about two hours though the machine could do 

more with a different operator. This will vary depending on the climatic 

conditions, soil types, soil moisture content, operator stamina and 

experience. Fuel consumption is about 15 litres per ha. Though these 

results may vary with the technical ability of the operator. 

Justification It has multiple uses and other advantages. A Power Tiller can be used in 

seedbed preparation, sowing seed, planting seed, spraying fertilizer, 

herbicide and even irrigation. In addition, can also be used for 

transporting produce. A power Tiller is ideal where the land size is small. 

Farm sizes less than one hectare may limit manoeuvrability of 

conventional tractors while manual labour is slow and costly. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP  Cotton farmers and researchers  

Approaches used in 

dissemination 

• Field Demonstrations and training  

• Agricultural shows (ASK) and other exhibitions 

Critical/essential factors 

for successful promotion 

• Afordability to all farmer categories including VMGs  

• Sustainable fabrication of the machine  

• Well organized farmer groups and networks  

• County and central government support  

• Funding for research, validation and promotion of the machine  

 

Partners/stakeholders for 

scaling up and their roles  

• KALRO, Universities (for information)  

• Machinery fabricators  

• NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP 

will be up scaled  

 Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination  

• Lack of machines  

• Lack of facilitation to validate and demonstrate  

• High initial cost for small-scale machines  

Suggestions for 

addressing the challenges  

• Acquisition of the machines  

• Facilitation for valaidation and demonstration  

• Build capacity through efficient agricultural production to afford the 

cost  

Lessons learned in up  Mechanization in agriculture increases production  

scaling if any  • Mechanization releases labour to alternative requirement areas  

• Provides low cost farm operations  
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Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Creation of awareness on mechanization importance in agricultural 

production  

• Include all gender groups in research, and validation.  

• Appropriate policy formulation of agricultural mechanization  

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

Basic costs  KES 280,000  

Estimated returns  KES 180,000/ month gross income  

Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related opportunities  Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops such as 

maize, wheat, finger millet and rice  

Application guidelines for 

users  

• Manufacturer’s / User operational manual 

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 AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea)  J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), 

V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

2.11.2: TIMP Name  Wheeled tractor 50Hp  

Category (i.e. technology, 

innovation or management 

practice)  

Technology  

 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious processes of manual seedbed preparation, in a 

commercialized cotton commodity makes it difficulty to achieve a 

uniform fine tilth seedbed. This leads to late planting and high cost of 

labour.  

What is it? (TIMP 

description)  

A small sized, 4-wheeled tractor is a low powered agricultural implement 

of 40-55hp that can be fitted with a rotary tiller, disk harrow, mouldboard 

plough, trailer, water pump or chisel at alternate times for easing farm 

operations. It can complete 4 hectares per day by one operator but can 

have two operators to run another 8 hours of 4 hectares coming to 8 per 

day. This will vary depending on the climatic conditions, soil types, soil 

moisture content and operator experience. Fuel consumption is about 15 

litres per ha. Though these results may vary with the technical ability of 

the operator.  
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Justification  A Power Tiller can be used in seedbed preparation, sowing seed, planting 

seed, spraying fertilizer, herbicide and even irrigation. In addition, it can 

also be used for threshing through a power take off device and 

transporting produce. Farm sizes less than one hectare may limit 

manoeuvrability of conventional tractors and manual labour is costly and 

slow.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Cotton farmers. Extension officers, Universities and researchers  

Approaches used in 

dissemination  

• Field Demonstrations and training,  

• Agricultural shows (ASK) and other exhibitions  

Critical/essential factors 

for successful promotion  

• Afordability to all farmer categories including VMGs  

• Sustainable fabrication of the machune  

• Well organized farmer groups and networks  

• County and central government support  

• Funding for research, validation and promotion of the machine  

  

Partners/stakeholders for 

scaling up and their roles  

• KALRO, Universities (for information)  

• Machinery dealers  

• NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any 

None 

Counties where TIMP will 

be up scaled 

 Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination 

• Lack of tractors  

• Lack of facilitation to demonstration site  

• High initial cost for small-scale machines 

Suggestions for addressing 

the challenges 

• Acquisition of the machines  

• Facilitation for demonstration and validation  

• Build capacity through efficient agricultural production to afford the 

cost 

Lessons learned in up 

scaling if any 

• Mechanization in agriculture increases production  

• Mechanization releases labour to alternative requirement areas  

• Provides low cost farm operations 

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling 

• Creation of awareness on mechanization importance in agricultural 

production  

• Include all gender groups in research, and validation.  

• Appropriate policy formulation of agricultural mechanization 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations  
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Basic costs  KES 1,780,000,00  

Estimated returns  KES 450,000/ month gross income  

Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and 

operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops 

such as maize, wheat, finger millet and rice  

Application guidelines for  

users  

 Manufacturer’s / User operational manual 

 

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 AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea) J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), 

V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

2.11.3: TIMP Name  Mouldboard plough  

Category (i.e. technology, 

innovation or 

management practice)  

Technology  

  

  
A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious processes of manual seedbed preparation, in a 

commercialized Cotton commoditymakes makes it difficulty to achieve 

a uniform fine tilth seedbed. This leads to late planting and high cost of 

labour.  

What is it? (TIMP 

description)  

Mouldboard plough is an agricultural implement and is generally 

considered to be the important tillage implement. Mouldboard ploughs 

are available for power tiller and tractor operation. A mouldboard plough 

does four jobs namely a) cutting the furrow slice, b) lifting the furrow 

slice. C) inverting the furrow slice and d) pulverizing the furrow slice. 

Ploughing accounts for more traction energy than any other field 

operation.  

Justification  High Efficiency. When well-adjusted, the plough automatically seeks the 

desired depth. It is Versatility. The various models have different features 

that enable high efficiency in preparation of the land. Weed Control. Pest 

Control. Improved Soil Health. 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Cotton farmers and researchers  
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Approaches used in 

dissemination  
 Field Demonstrations and training, Agricultural shows (ASK) and 

other exhibitions  

Critical/essential factors 

for successful promotion  

• Afordability to all farmer categories including VMGs  

• Sustainable fabrication of the machune  

• Well organized farmer groups and networks  

• County and central government support  

• Funding for research, validation and promotion of the machine  

Partners/stakeholders for 

scaling up and their roles  

• KALRO, Universities (for information)  

• Machinery fabricators  

• NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP 

will be up scaled  

 Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination  

• Lack of machines  

• Lack of facilitation to demonstration site  

• High initial cost for small-scale machines  

Suggestions for 

addressing the challenges  

• Acquisition of the machines  

• Facilitation to demonstration and fo validation  

• Build capacity through efficient agricultural production to afford the 

cost  

Lessons learned in up 

scaling if any  

• Mechanization in agriculture increases production  

• Mechanization releases labour to alternative requirement areas 

 Provides low cost farm operations  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Creation of awareness on mechanization importance in agricultural 

production  

• Include all gender groups in research, and validation.  

• Appropriate policy formulation of agricultural mechanization  

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

Basic costs  KES 550,000  

Estimated returns  KES 180,000/ month gross income  

Gender issues and 

concerns in development,  

 Gender Unfriendly and expensive machines  

dissemination, adoption 

and scaling up  

• Cotton machines should be designed for easy start and operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  
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VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops such as 

maize, wheat, finger millet and rice  

Application guidelines for 

users  

• Manufacturer’s / User’s operational manual 

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 AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO : W. Nasirembe, C.M. Kambo (Mwea)  J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), V. Kirigua, (Hqts) and AFA-

FCD; A.K Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain for 

effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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2.11.4: TIMP Name  Harrow  

Category (i.e. technology, 

innovation or 

management practice)  

Technology   

A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious processes of manual seedbed preparation, in a 

commercialized Cotton commoditymakes makes it difficulty to achieve  

 a uniform fine tilth seedbed. This leads to low Low acreage, late planting 

and high cost of labour.  

What is it? (TIMP 

description)  

It is an implement consisting of a heavy frame set with teeth or tines 

which is dragged over ploughed land to break up clods, remove weeds, 

and cover seed and is a cultivating tool set with used primarily for 

breaking up and smoothing the soil in preparation of a seedbed for small 

sized grain planting.  

Justification  Creating of a crumbly layer for planting is tedious. It is not possible to 

manually protect the soil surface from rapid drying. Improving both the 

air and water penetrability into soil manually can be too expensive if 

manually undertaken. Manual operation will reduce microbiological 

processes in the soil. Manual land harrowing Improving of nutrient 

availability to plants.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton farmers and researchers  

Approaches used in 

dissemination  

• Field Demonstrations and training  

• Agricultural shows (ASK) and other exhibitions  

Critical/essential factors 

for successful promotion  

• Afordability to all farmer categories including VMGs  

• Sustainable fabrication of the machune  

• Well organized farmer groups and networks  

• County and central government support  

• Funding for research, validation and promotion of the machine  

  

Partners/stakeholders for 

scaling up and their roles  

• KALRO, Universities (for information)  

• Machinery fabricators  

• NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP 

will be up scaled  

 Lamu, Makueni, Kitui, Siaya 
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Challenges in 

dissemination  

• Lack of machines  

• Lack of facilitation to demonstration site  

• High initial cost for small-scale machines  

Suggestions for 

addressing the challenges  

• Acquisition of the machines  

• Facilitation to demonstration site  

• Build capacity through efficient agricultural production to afford the 

cost  

Lessons learned in up 

scaling if any  

• Mechanization in agriculture increases production  

• Mechanization releases labour to alternative requirement areas 

• Provides low cost farm operations 

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Creation of awareness on mechanization importance in agricultural 

production  

• Include all gender groups in research, and validation.  

• Appropriate policy formulation of agricultural mechanization  

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

Basic costs  KES 280,000  

Estimated returns  KES 180,000/ month gross income  

Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops such as 

maize, wheat, finger millet and rice  

Application guidelines for 

users  

• Manufacturer’s / User’s operational manual 

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2-requires 

validation; 3-requires 

further research)  

Ready for upscaling  

G: Contacts  
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Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea) J.M.K. Macharia (Mwea), 

Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), 

V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain for 

effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

2.9.5: TIMP Name  Ridging  

Category (i.e. technology, 

innovation  

or management 

practice)  

  

 Technology 

A: Description of the technology, innovation or management practice  

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Problem to be addressed  Slow and tedious processes of manual ridge preparation, in a 

commercialized Cotton commoditymakes makes it difficulty to achieve 

the targetd acreage and incurs high cost of labour.  

What is it? (TIMP 

description)  

A ridger is a device drawn by a tractor used in agriculture that gathers 

and heaps up the loose soil for planting. It consists essentially of two 

mould-boards placed side by side, flaring slightly in front and hinged to 

a wheel at the rear.  

Justification  Manual ridging increases the cost of farming. Soil water storage is 

required since cotton is grown in semi-arid areas. Forming ridges on a 

sloppy surface can take a long time and tedious. Ridging encourages 

water storage in the root zone and increases yields.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Cotton farmers and researchers  

Approaches used in 

dissemination  
 Field Demonstrations and training, Agricultural shows (ASK) and 

other exhibitions  

Critical/essential factors 

for successful promotion  

• Afordability to all farmer categories including VMGs  

• Sustainable fabrication of the machune  

• Well organized farmer groups and networks  

• County and central government support  

• Funding for research, validation and promotion of the machine  

  

Partners/stakeholders for 

scaling up and their roles  

• KALRO, Universities (for information)  

• Machinery fabricators  

• NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP 

will be up scaled  

 Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination  

• Lack of machines  

• Lack of facilitation to demonstration site  

• High initial cost for small-scale machines  

Suggestions for 

addressing the challenges  

• Acquisition of the machines  

• Facilitation to demonstration site  

• Build capacity through efficient agricultural production to afford the 

cost  

Lessons learned in up 

scaling if any  

• Mechanization in agriculture increases production  

• Mechanization releases labour to alternative requirement areas 

• Provides low cost farm operations  

Social, environmental, 

policy and market 

conditions necessary for 

• Creation of awareness on mechanization importance in agricultural 

production  

• Include all gender groups in research, and validation.  

• Appropriate policy formulation of agricultural mechanization  
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development and up 

scaling  

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

Basic costs  KES 280,000  

Estimated returns  KES 180,000/ month gross income  

Gender issues and 

concerns in development, 

dissemination, adoption 

and scaling up  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  
 Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  
 Mechanization has enabled increased production in other crops such 

as maize, wheat, finger millet and rice  

Application guidelines for 

users  

• Manufacturer’s / User’s operational manual 

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 AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea) J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), 

V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

2.11.6: TIMP Name  Planter  

Category (i.e. technology, 

innovation  

or management 

practice)  

Technology  

 
  

A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious processes of seed placement leading to delayed 

planting and high cost of manual labour  

What is it? (TIMP 

description)  

A Cotton planter is a device used in agriculture that opens furrows 

meters, sows seeds for Cotton by positioning them in the soil and burying 

them to a specific depth and forms a ridge along the seed row. The Cotton 

planter sows seeds at the proper seeding rate and depth, ensuring that the 

seeds are covered by soil.  



280  

  

Justification  Manual planting increase the amount of seed used and may require 

thinning. Fertilizer use is not evenly distributed when manually applied. 

Cotton seed is large making planting depth critical and difficult to attain 

when manually done and seed shallowly planted will germinate with 

poor yields. Raw planting increases yields, easy to manage weeds and 

pests, and more importantly timely uniform and low  

 labour requirement.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP   Cotton farmers and researchers  

Approaches used in 

dissemination  

• Field Demonstrations and training  

• Agricultural shows (ASK) and other exhibitions  

Critical/essential factors 

for successful promotion  

• Afordability to all farmer categories including VMGs  

• Sustainable fabrication of the machune  

• Well organized farmer groups and networks  

• County and central government support  

• Funding for research, validation and promotion of the machine  

  

Partners/stakeholders for 

scaling up and their roles  

• KALRO, Universities (for information)  

• Machinery fabricators  

• NGO supporting farmers for dissemination  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP 

will be up scaled  

 Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination  

• Lack of machines  

• Lack of facilitation to demonstration site  

• High initial cost for small-scale machines  

Suggestions for 

addressing the challenges  

• Acquisition of the machines  

• Facilitation to demonstration site  

• Build capacity through efficient agricultural production to afford the 

cost  

Lessons learned in up 

scaling if any  

• Mechanization in agriculture increases production  

• Mechanization releases labour to alternative requirement areas 

 Provides low cost farm operations  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Creation of awareness on mechanization importance in agricultural 

production  

• Include all gender groups in research, and validation.  

• Appropriate policy formulation of agricultural mechanization  

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

Basic costs  KES 280,000  
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Estimated returns  KES 180,000/ month gross income  

Gender issues and 

concerns in development, 

dissemination, adoption  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and operation.  

• Up-scaling should target all the gender  

 

and scaling up   Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops such as 

maize, wheat, finger millet and rice  

Application guidelines for 

users  

Manufacturer’s / User’s operational manual 

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 AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

 

Lead organization and 

scientists  

KALRO : W. Nasirembe, C.M. Kambo (Mwea)  J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), 

V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

2.11.7: TIMP Name  Motorised sprayer  

Category (i.e. technology, 

innovation or 

management practice)  

Technology 

  
A: Description of the technology, innovation or management practice  

Problem to be addressed  Slow and tedious processes of manual spraying of Cotton  

What is it? (TIMP 

description)  

A motorized sprayer is a device used to spray a liquid, where sprayers 

are commonly used for projection of water, weed killers, crop 

performance materials, pest maintenance chemicals, as well as 

manufacturing and production line ingredients. In agriculture, a sprayer 

is a piece of equipment that is used to apply herbicides, pesticides, and 

fertilizers on agricultural crops. Sprayers are man-portable units 

typically backpacks with spray guns They are used to control; weeds that 

can harbour insects by use of herbicides, insect pests that can cause 

diseases by the use of insecticides as well as pesticides. Control of fungal 

diseases by the use of fungicides. Application of micronutrients on the 

plants, boron e.g. as well as foliar fertilizers.  

Justification  Pest reduce yields up to 98% and are a major menace in agricultural 

production. Before Cotton forms a canopy, broad leafed weeds compete 

with Cotton seedling for nutrients and light greatly reducing their yield. 

Manual sprayer are labour intensive and spraying labour is too 

expensive. It has lower presure reducing its efficiency  
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B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton Farmers and agribusiness entrepreneurs  

Approaches used in 

dissemination  

Field Demonstrations and training, Agricultural shows (ASK) and other 

exhibitions  

Critical/essential factors 

for successful promotion  

Use by Farmers  

Partners/stakeholders for 

scaling up and their roles  

• Machinery fabricators  

• NGO supporting farmers(AGGRA)  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP  

will be up scaled  

Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination  

• Relatively High cost for individual small-scale farmer.  

• Limited awareness of the existence of machine by the farming 

community.  

Suggestions for 

addressing the challenges  

• Encourage group/cooperative ownership  

• Launch and awareness campaign through demonstrations and 

trainings  

Lessons learned in up 

scaling if any  

 Products from local/indigenous crops attract huge market, yet very 

little is being done to promote growth  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

Creation of awareness on mechanization importance in the community. 

Include all gender groups in research, and validation.  Good Policy on 

cost of agricultural mechanization  

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

Basic costs  Motorized sprayer 55,000 KES per unit  

Estimated returns  KES 180,000.00/year  

Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up 

dissemination  

• Motorized sprayer designed for easy start and operation.  

• Men have been drawn to spraying by the machine.  

• This task was predominantly for women before the introduction of 

the machine.  

Gender related 

opportunities  

 Creates employment at production, transportation, processing and 

distribution  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  
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VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops such as 

maize, wheat, finger millet and rice  

Application guidelines for 

users  

• Manufacturer’s / User’s operational manual 

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 AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

 

Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea)  J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), 

V. Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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2.11.8: TIMP Name  Weeder  

Category (i.e. technology, 

innovation or 

management practice)  

Technology 

  
A: Description of the technology, innovation or management practice  

Problem to be addressed  Weeds can directly hinder cotton growth by competing for available 

resources and, in some cases, by releasing allopathic, or 

growthsuppressing, chemicals hence the need for mechanical weeding  

What is it? (TIMP 

description)  

A weeder is a tractor mounted implement that suppresses weeds in a 

cotton plantation. It works by lifting the soil from the bed between the 

rows using two opposed mouldboards and pushing it to the root zone of 

the plants. Weeds are buried in the soil by the weeder shares.  

Justification  Manual Cotton weeding can a long time to cover a small acreage.  

Manual weeding is labour dependency and require 20 people per hectare 

while a cotton weeder will require only 1. A part from lack of labour 

weeding cost is saved by at least 60 percent more than machine.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton Farmers, extension officers and agribusiness entrepreneurs  

Approaches used in 

dissemination  

• Field Demonstrations and training  

• Agricultural shows (ASK) and other exhibitions  

Critical/essential factors 

for successful promotion  

Use by Farmers  

Partners/stakeholders for 

scaling up and their roles  

• Machinery fabricators  

• NGO supporting farmers(AGGRA)  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

None 

Counties where TIMP 

will be up scaled  

 Lamu, Makueni, Kitui, Siaya 

Challenges in 

dissemination  

• Relatively High cost for individual small-scale farmer.  

• Limited awareness of the existence of machine by the farming 

community.  



286  

  

Suggestions for 

addressing the challenges  

• Encourage group/cooperative ownership  

• Launch and awareness campaign through demonstrations and 

trainings  

Lessons learned in up 

scaling if any  

Products from local/indigenous crops attract huge market, yet very little 

is being done to promote growth  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

Creation of awareness on mechanization importance in the community. 

Include all gender groups in research, and validation.  Good Policy on 

cost of agricultural mechanization  

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

Basic costs   Not yet  

Estimated returns  Not yet  

Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and 

operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from 

previous similar projects  

Mechanization has enabled increased production in other crops such as 

maize, wheat and rice  

Application guidelines for  

users  

Manufacturer’s / User’s operational manual 

 

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2-requires 

validation; 3-requires 

further research)  

Requires further research  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

mailto:kalromwea@kalro.org
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Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea) J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), V. 

Kirigua, (Hqts) and AFA-FCD; A.K 

Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

 CBO’s –formation and mobilization farmer groups 

 

 

2.11.9: TIMP Name  Cotton harvester  

Category (i.e. technology, 

innovation or 

management practice)  

 Technology 

A: Description of the technology, innovation or management practice  

Problem to be addressed  Manual picking of cotton is slower, untimely and incurs hgh cost of 

labour. The cotton open balls sometimes cause skin damage and injury. 

Manual labour is diminishing  

mailto:kalrokibos@kalro.org
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What is it? (TIMP 

description)  

Picker machines, often referred to as spindle-type harvesters, remove the 

cotton from open bolls and leave the bur on the plant. The spindles, 

which rotate on their axes at a high speed, are attached to a drum that 

also turns, causing the spindles to enter the plant  

The cotton picker performs the work of hand picker in that only the locks 

of seed cotton are removed from the plant. There are four ways of 

classifying cotton pickers. They are by method of mounting, by number 

of rows harvested, by height of picking drums and by type of spindle 

used.  

Justification  The cotton harvesting machine works faster by harvesting four rows at a 

time. It uses gasoline as fuel and discourages child labour in cotton 

picking. It is also cost effective  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Cotton Farmers and agribusiness entrepreneurs  

Approaches used in 

dissemination  

• Field Demonstrations and training  

• Agricultural shows (ASK) and other exhibitions  

Critical/essential factors 

for successful promotion  

 Use by Farmers  

Partners/stakeholders for 

scaling up and their roles  

• Machinery fabricators  

• NGO supporting farmers(AGGRA)  

C: Current situation and future scaling up  

Counties where already 

promoted if any  

 None 

Counties where TIMP 

will be up scaled  

Lamu, Makueni and Kitui 

Challenges in 

dissemination  

• Relatively High cost for individual small-scale farmer.  

• Limited awareness of the existence of machine by the farming 

community.  

Suggestions for 

addressing the challenges  

• Encourage group/cooperative ownership  

• Launch and awareness campaign through demonstrations and 

trainings  

Lessons learned in up 

scaling if any  

Products from local/indigenous crops attract huge market, yet very little 

is being done to promote growth  

Social, environmental, 

policy and market 

conditions necessary for 

development and up 

scaling  

• Creation of awareness on mechanization importance in the 

community  

• Include all gender groups in research, and validation.  

• Good Policy on cost of agricultural mechanization  

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

Basic costs   Not determined 

Estimated returns  Not determined 
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Gender issues and 

concerns in development 

,dissemination, adoption 

and scaling up  

• Gender Unfriendly and expensive machines  

• Cotton machines should be designed for easy start and 

operation.  

• Up-scaling should target all the gender  

• Affordability to all gender  

Gender related 

opportunities  

• Creates employment especially for youth  

• Reduces drudgery for women farmers as well as men  

VMG issues and concerns 

in development, 

dissemination, adoption 

and scaling up  

• Facilitation to access information  

• Affordability and easy to maintain machines  

VMG related 

opportunities  

Can create employment for VMG at local level  

E: Case studies/profiles of success stories  

Success stories from  Mechanization has enabled increased production in other crops  

previous similar projects  such as maize, wheat and rice  

Application guidelines for 

users  

• Manufacturer’s / User’s operational manual 

F: Status of TIMP 

readiness (1-ready for 

upscaling;, 2-requires 

validation; 3-requires 

further research)  

Requires further research  

G: Contacts   

Contacts  The Institute Director, KALRO AMRI -Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and 

scientists  

KALRO, Egerton University, Nasirembe 

W,  

Partner organizations  • Local Fabricators  

• Tecsols Ltd - Nakuru  

Contacts The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535 

Centre Director, KALRO Mwea  

P.O. Box 298-10300, Kerugoya 

Email: kalromwea@kalro.org 

Phone: 0202028217  

Centre Director, KALRO Kibos  

P.O. Box 1490-40100, Kisumu 

Email: kalrokibos@kalro.org 

Phone: 0710335830 

mailto:kalromwea@kalro.org
mailto:kalrokibos@kalro.org
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Lead organization and 

scientists  

KALRO: W. Nasirembe, C.M. Kambo (Mwea) J.M.K. Macharia 

(Mwea), Teresia Okiyo (Kibos), JM Ndubi (Hqts), T.,  

Ndung’u (Njoro), L.Wasilwa, (Hqts), V. Kirigua, (Hqts) and AFA-

FCD; A.K Mungai (River side drive-Nairobi) 

Partner organizations and 

their roles 

 KALRO and Egerton University – To coordinate and regulate 

cotton and farm machinery research 

 AFA-FCD – Develop, promote and regulate the cotton value chain 

for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural research and 

extension service at the national level 

 County Governments – Provide and up-scaling of agricultural 

research and extension service at the county level 

 Fabricators – e.g. KIRDI, Tecsols Ltd - Nakuru and local Jua Kali 

artisans 

CBO’s –formation and mobilization farmer groups 

 

 

2.13 Cotton business and marketing 

 

2.12.2 TIMP Name  Building a business plan  

Category (i.e. technology, 

innovation or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Farmers lack business plans in cotton farming. Instead the 

business is done traditionally, leading to low management and 

lack o f  sustainability.  

What is it? (TIMP description)  Cotton farming business plan serves as an internal management 

and organizing tool, be used to communicate outside your 

business, or both. It is a farm plan which quantifies inputs, costs 

and returns. 

Justification  Without a proper plan, farmers will not analyse opportunities, 

explore options, select the best option, detailed planning and 

implementation There are many opportunities in cotton 

production and marketing. However, the achievement of the best 

opportunity would depend on the analysis of strength, 

weaknesses and threats.   

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

 Approaches  to  be  used  in  

dissemination  

Trainings, factsheets, manuals  
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Critical/essential  factors  for 

successful promotion  

• Education levels of the cotton farmers  

• Levels of experiences in cotton production  

• Availability of information on cotton production and 

marketing  

Partners/stakeholders for scaling up 

and their roles  

• Farmers – Demanding opportunities  

• County extension staff - Capacity building  

• NGOs – Capacity building  

• Private sector (local traders and exporters) – Demanding 

opportunities  

• Research institutions – Capacity building  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

None  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by farmers  

 Challenges  in  development  and  

dissemination -  

• Disjointed and scattered farmers  

• Small-scale farming  

• Inadequate information to stakeholders on the cotton 

production and marketing  

• Levels of strengths, weaknesses and Threats in cotton 

production and marketing  

• Levels of policy support  

Suggestions  for  addressing 

 the challenges  

• nd scattered farmers – Formation of production clusters  

• Small-scale farming – allocation of more land to cotton 

production and aggregation of production to assume large 

scale-farming  

• Inadequate information to stakeholders on the cotton 

production – Developing information hub  

• Levels of strengths, weaknesses and Threats in cotton 

production and marketing – Sensitization of stakeholders the 

challenges.  

• Level of policy support – support in extension services  

Lessons learned in up scaling if any   None  

Social, environmental, policy and   Social conditions – Conflicts with traditional farming  

market  conditions 

 necessary  for 

development and up-scaling  

• Environmental conditions – Use of opportunities with 

effects of degrading natural resource management  

• Policy conditions – Policy support in opportunities selected  

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

Basic costs  Planning and budgeting = KES 6000/= 

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Marketing opportunities 

for youth, men and females  

• Adoption and scaling – Harmonizing opportunities   

Gender related opportunities   Production and marketing opportunities by youth, females 

and males in the production of cotton.   
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VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Limited opportunities  

• Adoption and scaling up – Comparisons of opportunities 

and weaknesses at the level of VMGs  

VMG related opportunities  • Production opportunities – Available machines for labour 

reduction for the VMGs  

• Income generating opportunities for the VMGs  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

The matrices are ready for up-scaling  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

 Research gaps:  

• Software for running the SWOT matrix  

• Efficiency in identifying the opportunities  

• Performance of the opportunities  
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2.12.3 TIMP Name  Profitability analysis   

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Lack of profitability analysis by farmers, leading to 
lack of comparison of costs and returns, poor cotton business 

performance and low farmers’ income  

What is it? (TIMP description)  Profitability analysis involves recording of costs and returns 

and therefore determination of profit which indicates the 

performance of the cotton agroenterprise  

Justification  Profitability analysis reviews the management success 

and sustainability of the co t ton  business. It 

indicates areas of adjustment 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers  

 Approaches  to  be  used  in  

dissemination  

Trainings, factsheets, manuals  

Critical/essential factors for successful 

promotion  

• Production programme  

• Availability of data on quantities of inputs requirements, 

costs, outputs and value  

Partners/stakeholders for scaling up 

and their roles  

• Farmers – Defining production programme  

• County extension staff - Capacity building  

• NGOs – Capacity building  

C: Current situation and future scaling up  

Counties where already promoted if any  None  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by farmers.  

Challenges in development and 

dissemination -  

• Disjointed and scattered farmers  

• Small-scale farming  

• Inadequate information to stakeholders on the cotton 

production and marketing  

• Defining production programmes of cotton  

• Levels of policy support  

Suggestions for addressing the 

challenges  

• Disjointed and scattered farmers – Formation of production 

clusters  

• Small-scale farming – allocation of more land to cotton 

production and aggregation of production to assume  

 large scale-farming  

• Inadequate information to stakeholders on the cotton 

production – Developing information hub  

• Defining production programmes of cotton  

• Level of policy support – support in extension services  
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Lessons learned in up scaling if any  None  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Conflicts with traditional cotton 

production  

• Environmental conditions – Opportunities with effects of 

degrading natural resource management  

• Policy conditions – Policy support in opportunities 

selected  

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

Basic costs  Implementing a business plam = KES 5,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Poor record keeping, low 

income, low engagement in cotton production  

• Adoption and scaling up – Involvement of youth, females and 

males   

Gender related opportunities  Implementation of production and marketing opportunities in 

cotton by youth, females and males.   

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Cotton production 

programmes for VMGs  

• Adoption and scaling up – Levels of profitability  

VMG related opportunities  • Production  opportunities  –  Cotton 

 production programmes  

• Profitable opportunities  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guidelines for users  Training factsheets, manuals and power point slides are 

available  

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Formats for record keeping, gross margin and break-even are 

ready for up-scaling  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 
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 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

  

Research gaps:  

• Software for running the budgets  

• Profitable opportunities  

• Effects of record keeping  

  

  

2.12.4 TIMP Name  Marketing Innovation model   

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Farmers’ failure to apply entrepreneurship while marketing 

cotton leading to low prices. Also farmers’ failure to apply 

business principles in farm operations and farm activities 

geared toward making a profit  

What is it? (TIMP description)  An entrepreneur farmer undertakes innovations and finance 

and business acumen in an effort to transform innovations 

into economic goods and ultimately profit.  

Justification  Farmers become entrepreneurs when business principles are 

applied in farming practices to make businesses successful. 

Failure to apply business principles farming business would 

not be successful. Marketing innovation encourages product 

diversification. With the diversification, Diversification 

develops various marketing channels Failure to apply 

innovation in marketing of cashew, the market outlook will 

be narrow 

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension, NGOs, Researchers.  

Approaches to be used in 

dissemination  

Trainings, factsheets, manuals  

Critical/essential factors for successful 

promotion  

• Organization of farmers  

• Availability of innovations  

• Achievement of profit  

• Access to finance  

• Availability of facilitators  

• Availability of many traders  

• Production volume and quality  
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Partners/stakeholders for scaling up and 

their roles  

• Farmers – Acceptability of innovations  

• County extension staff - Facilitators  

• NGOs – Facilitators  

• Private sector (local traders and exporters) – Buyers  

• Research institutions – Facilitators  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

None  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by farmers  

Challenges in development and 

dissemination -  

• Small-scale farming  

• Availability of information  

• Profitability in cotton farming  

• Levels of policy support  

Suggestions for addressing the 

challenges  

• Small-scale farming – capacity building to farmers  

• Availability of information on innovations  

• Profitable innovations  

• Strengthening county policy support  

Lessons learned in up scaling if any   Reduced cost of production, increased profit  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Conflicts with traditional methods  

• Environmental conditions – Use of pesticides and 

disposal  

• Policy conditions – Introduced Bt cotton by Lamu county 

government has not been accepted by policy.  

• Market conditions – Contract farming, access to inputs 

such as fertilizer  

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

Basic costs   Planning for marketing entrepreneurship  = KES 6,000/= 

Estimated returns   2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – Involvement of youth, 

men and females in the innovations adoption  

• Adoption and scaling – Differentiated innovations for 

instance spraying by females is difficult. Youth is normally 

engaged   

Gender related opportunities   Increased production and sales of cotton by youth, females 

and males.   

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Involvement of VMGs 

in the innovations adoption  

• Adoption and scaling up – Capacity building  

VMG related opportunities   Increased production and sales of cotton by VMGs leading 

to improved livelihood   

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

Increased income and diversification in investments  
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Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

 

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Available innovations are ready for up-scaling  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani; 

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org Phone: 

0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

 

 Further research  

• Efficacy and suitability of various chemicals  

• Sustainability based on market prices  

• Innovations for the increased productivity  

    

2.12.5 TIMP Name  Collective marketing   

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Lack of bargaining power  

What is it? (TIMP description)  A marketing or producer organizations formed by farmers  
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Justification  Poor farmers in many remote areas do not understand how 

the market works or why prices fluctuate; they have little or 

no information on market conditions, prices and quality of 

goods; they are not organized collectively; and they have no 

experience of market negotiation and little appreciation of 

their capacity to influence the terms and conditions upon 

which they enter the market .Difficult market access restricts 

opportunities for income generation. Farmer organization 

provides relevant data to help solve marketing challenges.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, Extension, NGOs, Researchers.  

Approaches to be used in 

dissemination  

Barazas, Trainings, Factsheets, Manuals, Field days  

Critical/essential factors for successful 

promotion  

• Organization of farmers  

• Availability of facilitators  

• Availability of many traders  

• Production volume and quality  

Partners/stakeholders for scaling up and 

their roles  

• Farmers – Organization of groups  

• County extension staff - Facilitators  

• NGOs – Facilitators  

• Private sector (local traders and exporters) – Buyers  

• Research institutions – Facilitators  

  County government – Policy support  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

Lamu, Homabay, Kisumu, Busia  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by ginners  

Challenges in development and 

dissemination -  

• Disorganization and scattered farmers  

• Small-scale farming  

• Availability of information  

• Levels of policy support  

Suggestions for addressing the 

challenges  

• Disorganization and scattered farmers – Formation of 

producer organization  

• Small-scale farming – allocation of more land to cotton 

production and aggregation of production to assume large 

scale-farming, improved productivity  

• Availability of information – Capacity building of 

producer groups  

• Policy  support  –  Engagement  with 

 the  county government  

Lessons learned in up scaling if any   Reduction of transaction costs leading to increased profits  
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Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Producer group by-laws to govern the 

operations, Groups to be business oriented  

• Environmental conditions – Depleted soil nutrients due 

over-use of cultivated land and pollution due to use of 
pesticides  

• Policy conditions – Available policy support  

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

Basic costs  Formation of marketing group = KES 8,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Involvement of youth, 

men and females in the marketing organization committee  

• Adoption and scaling up – Inclusion of youth, males and 

females in capacity building   

Gender related opportunities   Increased production and sales of cotton by youth, females 

and males in the production of cotton.   

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Involvement of VMGs 

in the formation of marketing organization  

• Adoption and scaling up – Consideration of VMGs 

during capacity building   

VMG related opportunities   Increased production and sales of cotton by VMGs   

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

CIGs in Lamu county sold their cotton produce through lake 

Kenyatta cooperative society  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

 

 available  

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Marketing as a group guidelines are ready for use if provided  

G: Contacts   

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 
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 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

 

GAPS  

  

Further research  

• Performance of marketing organization  

• Sustainability of the management of the organization  

• Equity distribution in sales and income  

  

2.12.6 TIMP Name  Market research  

Category (i.e. technology, innovation 

or management practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Farmers’ lack of market information on outlets of cotton and 

cotton-by-products.  

What is it? (TIMP description)  A approach by farmers to gather market information  

Justification  The rural poor are constrained by lack of information about 

markets, lack of business and negotiating experience, and lack 

of a collective organization which can give them the power 

they require to interact on equal terms with other, generally 

larger and stronger, market intermediaries. Cultural and social 

distance, and discrimination, may also be factors that at least 

partly exclude the poor from markets. Therefore participatory 

market research will assist farmer to gain knowledge on the 

structure and performance of markets leading to higher profit.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, extension, research institutions  

Approaches  to  be  used  in  

dissemination  

Barazas, trainings, factsheets, manuals, media  

Critical/essential factors for successful 

promotion  

• Availability of County policies  

• Willingness of farmers  

• Availability of targeted markets  

• Access to markets  
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Partners/stakeholders for scaling up 

and their roles  

• Farmers – participants in market research  

• County extension staff - Capacity building  

• NGOs – Capacity building  

• Private sector (local traders and exporters) – Targeted 

markets  

• Research institutions – Capacity building  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

Lamu  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by ginners  

Challenges in development and 

dissemination -  

• Disorganization Disjointed and scattered farmers  

• Small-scale farming  

• Inadequate information on the cotton and cotton-

byproducts market outlets.  

• Lack of skills in the use of communication technologies  

• Group dynamics  

• Policy support  

Suggestions for addressing the 

challenges  

• Disorganization Disjointed and scattered farmers – 

Organization of producer groups for cooperate marketing.  

• Small-scale farming – Increase hectarage under cotton 

production, improving productivity and aggregation of 

produce to achieve large volume for the market  

• Inadequate information to stakeholders on the cotton 

production and marketing – Capacity building on sources 

of information.  

• Group dynamics – Capacity building  

• Policy support – Support in extension services  

Lessons learned in up scaling if any  Improved marketing strategies  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Level of education of the community  

• Environmental conditions – Farmers are in different 

geographical localities  

• Policy conditions – Policies supporting formation and 

functioning of producer organizations  

• Market conditions – Existing demand  

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

Basic costs  Costs in market research = KES 4,000/= 

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – Involvement of youth, 

males and females in the participatory market research  

• Adoption and scaling – Capacity building youth, males and 

females   

Gender related opportunities  Increased production and marketing opportunities by youth, 

females and males. 
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VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Involvement of VMGs 

in the participatory market research  

• Adoption and scaling up – Capacity build VMGs  

VMG related opportunities  Increased production and marketing opportunities for the 

VMGs leading to higher income  

E: Case studies/profiles of success stories  

Success stories from previous similar 

projects  

None  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

 

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

The guidelines for the participatory market research are ready 

for up-scaling  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

  

GAPS  

  

Further research  

• Performance of participatory market research process  

• Production and marketing efficiency in cotton due to the participatory market research 

process  

• Equity distribution in income and change in livelihood  
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 2.12.7 TIMP Name   Contracted production model   

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Markets failure in cotton production has led to low price, low 

production and poor quality  

What is it? (TIMP description)  Contract farming involves private companies extending lines of 

credit to producers in the form of farming inputs and technical 

assistance. Under contract farming terms, contractors commit 

themselves to buy the entire product at an agreed price. On the 

other hand, producers avail desired produce for sale.  

Justification  Without contract farming smallholder farmers realize low 

prices for their produce. Contract farming is a contractual 

arrangement between producers and buyers of a farm product. 

The contract can either be oral or written, and will specify one 

or more conditions of production and marketing of an 

agricultural product. In essence, contract farming commits the 

farmer to produce a certain commodity at a certain time for an 

agreed price and, in return, the contractor undertakes to buy the 

commodity, and may provide agricultural extension and other 

services to producers in order to satisfy production 

requirements in terms of quality and quantity. The benefits of 

contract farming to farmers are market access, increased 

Incomes, reduction in the risk of price fluctuations, credit and 

financial intermediation, timely provision of inputs, monitoring 

and labour incentives, reduction of production risk, 

introduction of higher-value crops, improved collective 

bargaining, household spill-over benefits and improved access 

to extension. A written contract farming is recommended.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, traders, extension, research institutions, farmer 

cooperative societies  

 Approaches  to  be  used  in  

dissemination  

Barazas, trainings, factsheets, manuals, media  

Critical/essential factors for 

successful promotion  

• Willing farmers  

• Availability of traders  

• Competitiveness of Cotton  

• Production volume  

• Enforcement and bidding contract farming  
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Partners/stakeholders for scaling 

up and their roles  

• Farmers – Contract party and beneficiaries  

• County extension staff - Capacity building, signing contract  

• NGOs – Capacity building  

• Private sector (local traders and exporters) – Contract party 

and beneficiaries  

• Research institutions – Capacity building  

C: Current situation and future scaling up  

Counties where already promoted 

if any  

Tana river, Kerio valley  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded  

Challenges in development and 

dissemination. 

 

Small-scale farming  

• Lack of information by part of the producers  

• Level of policy support  

Suggestions for addressing the 

challenges  

• Disorganization Disjointed and scattered farmers – 

Formation of production clusters  

• Small-scale farming – Increase volume through increase in 

productivity  

• Lack of information by part of the producers – Capacity 

building  

• Level of policy support – County policy formulation and 

enforcement for contract farming  

Lessons learned in up scaling if 

any  
 Increased benefits  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Conflicts with traditional farming  

• Environmental conditions – reduced environmental 

pollution through safe use of agro-chemicals, Input support 

in the contract improves natural resource management  

• Policy  conditions  –  Policy  in 

 formulation  and enforcement  

• Market conditions – volume, place, price, promotion, 

traders  

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

Basic costs  Costs in contract farming = KES 3,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – Involvement of youth, 

males and females in signing of the contract  

• Adoption and scaling up – Equity distribution of income based 

on contract farming   

Gender related opportunities  Market access, increased income, improved livelihood   

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Capacity building  

VMGs  

• Adoption and scaling up – Participation in signing contract 

farming  
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VMG related opportunities   Market access, increased income, improved livelihood  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

None  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further  

The guidelines for the contract farming are ready for 

upscaling  

research)   

G: Contacts   

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

  

GAPS  

  

Further research  

• Performance of contracted farming in terms of productivity, sales and profit  

• Equity distribution  

• Improvement in skill and information delivery  

  

2.12.8 TIMP Name  Internet/mobile marketing   

Category (i.e. technology, 

innovation or management 

practice)  

Management practice    
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A: Description of the technology, innovation or management practice  

Problem addressed  Poor market access due to constraints in marketing channels, 

skills and market information  

What is it? (TIMP description)  Internet marketing refers to the strategies used to market 

products and services online and through other digital means. 

These can include a variety of online platforms, tools, and 

content delivery systems  

Justification  Internet marketing is increasingly becoming mandatory for 

businesses of all types. This high adaptability of internet 

marketing is an important benefit that businesses can take 

advantage of to provide their consumers with the best shopping 

experience. Consumers use a variety of online methods for 

finding, researching, and eventually making purchasing 

decisions. Internet marketing reduces costs.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, traders and processors  

Approaches  to  be  used  in  

dissemination  

Trainings, factsheets, manuals  

Critical/essential factors for 

successful promotion  

• Education levels of the farmers and investors in cotton 

production and profitability analysis  

• Levels of experiences in cotton production  

• Availability of information on cotton production and  

 marketing  

Partners/stakeholders for scaling 

up and their roles  

• Farmers – Sellers of cotton production  

• County extension staff - Capacity building  

• NGOs – Capacity building  

• Private sector (local traders and exporters) – Buyers of 

cotton  

• Research institutions – Capacity building  

C: Current situation and future scaling up  

Counties where already promoted 

if any  

None  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by ginners  

Challenges in development and 

dissemination -  

• Low digital skills of farmers  

• Unconsolidated produce for the market  

• Small-scale farming  

• Inadequate information to stakeholders on the cotton 

production and marketing and profitability  

• Internet connectivity  

• Levels of policy support on internet infrastructure  
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Suggestions for addressing the 

challenges  

• Low digital skills of farmers – capacity building  

• Unconsolidated produce for the market – Delivery of 

produce to the designated centres  

• Small-scale farming – capacity building and sensitization to 

appreciate need for consolidation of produce  

• Inadequate information to stakeholders on the cotton 

production and marketing and profitability - Developing 

information hubs  

• Internet connectivity – Information hubs  

• Level of policy support – Policy support in internet 

infrastructure and utilization  

Lessons learned in up scaling if 

any  

• Requires stakeholders involvement  

• Remains the best cost effective option for marketing in 

terms of searching for the market information  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – low levels of adoption of information 

technology  

• Environmental  conditions  –  improved 

 internet connectivity  

• Policy conditions – Policy supporting information hubs  

• Market  conditions  –  high  costs  of 

 information technologies  

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

Basic costs  Costs of internet services = 4,000/= 

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination,  
 Development and dissemination – Capacity building in  

adoption and scaling  digital skills for the youth, men and females  

 Adoption and scaling up – Capacity building on benefits of 

digital marketing skills for the youth, men and females  

Gender related opportunities   Improved accessibility of information duel to availability of 

mobile phones by youth, males and females   

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Capacity building on 

digital skills  

• Adoption and scaling up – Capacity building on benefits of 

digital marketing skills for the VMGs  

VMG related opportunities   Improved accessibility of information duel to availability of 

mobile phones by VMGs   

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

None  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  
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F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

The platforms are ready for up-scaling  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the county 

level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

 

GAPS  

  

Further research  

• Levels of digital skills by farmers  

• Performance of the internet marketing in terms of productivity, sales and profitability  

  

2.12 Agricultural Policy Options  

 

2.13.1 TIMP Name  National Agricultural Strategy Framework  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  The National agricultural strategy framework lacks centralized 

policies focusing on smallholder farmers’ agencies and voices. 

Difficulty in accessing production inputs such as certified 

cotton seed, fertilizers and agrochemicals.)  

What is it? (TIMP description)  The National Agricultural Strategy Framework covers various 

agricultural strategies developed by the various political 

regimes. Some of these agricultural strategies are Strategy for 
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reviralizing Agriculture, Vision 2030, Agricultural Strategy for 

Transformation and Growth.   

Justification  These policy options ensure sustainability of the agricultural 

sector through enhancing access to inputs and markets thus 

supporting productivity at both subsistence and commercial 

scales. The appropriate implementation of such policies 

improves livelihoods of farmers through sustainable income 

earnings and food security. Poor implementation of 

agricultural policies, smallholder farmers would face low 

productivity and poor market access. Agricultural policy 

describes a set of laws relating to domestic agriculture and 

imports of foreign agricultural products. Governments usually 

implement agricultural policies with the goal of achieving a 

specific outcome in the domestic agricultural product markets. 

Agricultural policy goals in Kenya revolves around increasing 

productivity and income growth, especially for smallholders; 

enhanced food security and equity, emphasis on irrigation to 

introduce stability in agricultural output, commercialisation 

and intensification of production especially among small scale 

farmers; appropriate and participatory policy formulation and 

environmental sustainability. However, the key areas for 

concern for cotton production and marketing are declining 

agricultural performance, limited high potential agricultural 

land and over-reliance on rain fed agriculture, limited 

diversification of agricultural production, poor and inadequate 

rural infrastructure, inadequate and declining research in 

agriculture, agricultural sector financing and related activities, 

lack of a comprehensive land use policy.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Individual cotton farmers and farmer groups, private 

extension service providers, traders, County extension staff, 

NGOs and research institutions.  

Approaches to be used in 

dissemination  

Awareness meetings, radio advertisements, television 

broadcasts, networking through social media platforms such 

as WhatsApp, Facebook, twitter, internet, and interactions 

among farmer groups  

Critical/essential factors for 

successful promotion  

• Availability of relevant stakeholders such as cotton farmers, 

cotton processors, traders and consumers of cotton products.  

• Availability of specific policy formulations targeting the 

cotton value chain  

  Condusive geopolitical climate for the successful 

implementation of such policies.  

Partners/stakeholders for scaling up 

and their roles  

• Farmers – Demanding policies that support the cotton 

value chain thus promoting production and marketing  

• County extension staff - Sensitization and mobilization of 
farmers through provision of technical advisory services  
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• NGOs – Sensitization of farmers  

• Private sector (local traders and exporters) – Demanding 

cotton policies to support production and marketing  

• Research institutions – Sensitization of stakeholders  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

 Lamu, Kisumu, Homabay, Makueni, Kitui, Busia    

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded by ginners  

Challenges in development and 

dissemination -  

• Value Chain: Cotton yields remain low and total domestic 

production is unable to satisfy demand by manufacturers 

leading to growing imports of raw materials.  

• Standards: Existing standards at the production level are 

poorly defined and implemented, and largely do not 

include environmental or CSA criteria. Voluntary 

certifications are piecemeal and not widely adopted.  

• Aggregation: Aggregation models—including 

cooperatives—suffered after the downturn in cotton 

production, wherein many farmers abandoned cotton 

production. These weak organizations provide few 

services to farmers while providing limited bargaining 
power.  

• Financial Incentives: The government provides only 

limited support to cotton producers through subsidized 

seed, irrigation infrastructure, and research. Meanwhile the 

bulk of financial incentives, including tax breaks, 

exemption from import duties, and subsidized electricity, 

target apparel manufacturers downstream in the value 

chain, primarily those in Export Processing Zones (EPZs). 

Some private ginneries are investing backward in their 

supply chains to increase farmer production by entering 

purchase contracts, financing access to inputs, and 

importing their own hybrid seed. However, none of these 

efforts are explicitly tied to environmental or CSA 

standards.  

Suggestions for addressing the 

challenges  

Value Chain: Enhance productivity and total production 

through better seeds, irrigation, and CSA management 

practices. Develop targeted incentives to encourage stronger  

 engagement of producers by downstream actors.  

Standards: Existing cotton standards and classifications 

should be redesigned to align with Kenya’s climate-smart 

agriculture strategy, in coordination with relevant institutions 

across the sector. Farmer cooperatives and private ginneries 

should receive public support to promote and enable higher 

quality production through input access and CSA extension 

training.  
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Aggregation: Downstream actors, including ginneries, yarn 

spinners, and textile manufacturers, should be incentivized to 

invest backward in their supply chain by investing in training 

and service provision for farmers. Partnerships between 

farmer cooperatives and ginneries can strengthen market 

linkages, set guaranteed prices for farmers, and enable access 

to resilient, high-yielding seeds and other climate-smart 

inputs.  

Financial Incentives: Financial incentives can be designed to 

incentivize private sector, downstream value chain actors to 

provide services to producers, for example through 

conditional subsidies. The government may opt to continue its 

efforts to implement quality-based cotton payments, including 

CSA-criteria, while offering comprehensive service provision 

for producers through public-private partnerships. Building 

public-private partnerships is key to filling service gaps for 

smallholders to improve productivity and disseminate CSA 

practices  

  

Lessons learned in up scaling if any  None  

Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Traditional farming of cotton where 

there is no value chain  

• Environmental conditions – Use of pesticides  

• Policy conditions – Lacking specific cotton policy  

• Market conditions - Poor market infrastructure  

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

Basic costs  Cost of policy formulation = KES 4,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – Supporting youth, females 

and males in production and marketing cotton  

• Adoption and scaling – Supporting youth, females and males 

in production and marketing cotton  

Gender related opportunities  • Providing incentives to youth, females and males in the 

production and marketing of cotton.  

• Increased income by youth female and male  

• Increased employment by youth, females and males  

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – Supporting VMGs in 

production and marketing cotton  

• Adoption and scaling up - Supporting VMGs in production 

and marketing cotton  

VMG related opportunities  • Providing incentives to VMGs in the production and 

marketing of cotton  

• Increased income by VMGs  

• Increased employment by VMGs  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Provision of quality seed by the county government of Lamu  
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Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Requires validation and upscaling  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

GAPS  

  

Further research  

• Adoption of policies  

• Equity distribution among the stakeholders  

• Productivity levels among the smallholder farmers due to farmer-market linking models  

• Farmer accessibility to production inputs  

  

  

2.13.4 TIMP Name  Policy Instruments  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A : Description of the technology, innovation or management practice  
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Problem addressed  Limited policy instruments for centralizing the smallholders 
farmers’ agencies, voices and specific issues. This has led to 
the collapse of cotton industry in Kenya. The collapse has 
caused lack of allocation of resources by the smallholder 
farmers into the production of cotton  

What is it? (TIMP description)  Policy instruments are the means to achieve policy 

objectives. The policy instruments are classified into market-

based, production-based, etc.  

Justification  Methods of attempting to achieve policy objectives may take 

a wide variety of forms. It is very likely that a particular 

policy instrument, although designed to have primarily an 

efficiency, 

distributive, or stability effect, will also have some impact on 

the other objectives  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, traders, processing industries, Extension, NGOs, 

Research institutions  

 Approaches  to  be  used  in  

dissemination  

Meetings, radio, TV, social media (WhatsApp, Facebook, 

twitter), internet, farmers’ groups  

Critical/essential factors for 

successful promotion  

• Available options in climate-smart agriculture policies for 

supporting cotton production  

• Cotton production concerns related to climate change  

Partners/stakeholders for scaling 

up and their roles  

• Farmers – Users of the options  

• County extension staff - Sensitization of farmers  

• NGOs – Sensitization of farmers  

• Private sector (local traders and exporters) – Control of 

emissions  

• Research institutions – Sensitization of stakeholders  

C: Current situation and future scaling up  

Counties where already promoted 

if any  

 All Counties in Kenya    

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded  

Challenges in development and 

dissemination -  
 Inadequate information on the climate-smart agriculture  

Suggestions for addressing the 

challenges  
 Inadequate information on the climate-smart agriculture – 

sensitization of all stakeholders on the impacts,  

adaptation, mitigation of climate change  

Lessons learned in up scaling if 

any  

• Conservation agriculture  

• Environmental conservation  
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Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – Enhanced sensitization  

• Environmental conditions – Enhanced sensitization  

• Policy conditions – Implementation of climate-smart 

policy  

• Market conditions – available markets for the inputs 

related to climate smart agriculture, for instance, 

agrochemicals  

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

Basic costs  Cost of policy formulation = KES 2,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – sensitization of youth, 

females and males in addressing climate-smart agriculture  

• Adoption and scaling – sensitization of youth, females and 

males in addressing climate-smart agriculture  

Gender related opportunities  • Increased productivity by youth, females and males  

• Increased income by youth female and male  

 • Increased employment by youth, females and males  

• Enhanced environment conservation by the youth 

females and males  

• Controlling of gas emissions by youth, males and 

females   

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – sensitization of VMGs in 

addressing climate-smart agriculture  

• Adoption and scaling up - sensitization of VMGs in 

addressing climate-smart agriculture  

VMG related opportunities  • Increased productivity by VMGs  

• Increased income by VMGs  

• Increased employment by VMGs  

• Enhanced environment conservation by VMGs  

• Controlling of gas emissions by VMGs   

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

Adaptation and mitigation of climate change agriculture 

practices in Lamu county  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

 

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Requires validation  

G: Contacts  
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Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the 

cotton value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

  

GAPS  

  

Further research  

• Impact, adaptation and mitigation of climate smart agriculture policy  

• Equity distribution in income due the implementation of climate smart agriculture 

policy  

• Productivity levels among the smallholder farmers due to climate-smart agriculture  

• Farmer accessibility to production inputs and mechanization services  

  

  

2.13.5 TIMP Name   County Integrated Development Plan (CIDP) for 

supporting cotton production and marketing  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Poor performance of cotton sub-sector in Lamu county leading 

to low cotton production/ productivity and income  

What is it? (TIMP description)  

The County Integrated Development Plan (CIDP) is a five 

year plan developed by County governments to guide 

County investments.  
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Justification  Agriculture is the main economic activity in Lamu County. 

The county is Kenya’s largest producer of cotton, producing 

approximately 40%. This has significant implications on 

income generation, food security and poverty reduction efforts 

in the county. Therefore cotton is a major cash crop 

considered in the Lamu county integrated development plan 

(CIDP).  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, farmer cooperatives, traders, processing industries, 

Extension, NGOs, Research institutions  

 Approaches  to  be  used  in  

dissemination  

Meetings, radio, TV, social media (WhatsApp, Facebook, 

twitter), internet, farmers’ groups  

Critical/essential factors for 

successful promotion  

• Sensitization of stakeholders in the cotton value chain  

• Availability of County Integrated Development Plan  

Partners/stakeholders for scaling 

up and their roles  

• Farmers – Participants in the development and 

implementation of the CIPD and also provide production 

and marketing data  

• County extension staff - sensitization of stakeholders, 

farmers included  

• NGOs – sensitization of farmers  

• Private sector (local traders and exporters) – participants 

and provide data on their achievements and concerns  

• Research institutions – sensitization of stakeholders  

C: Current situation and future scaling up  

Counties where already promoted 

if any  

All Counties in Kenya  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded.  

Challenges in development and 

dissemination -  

• Lack of organization of farmers  

• Low participation  

• Small-scale farming  

• Inadequate information by the stakeholders on the CIDP  

Suggestions for addressing the 

challenges  

• Lack of organization of farmers - Formation of producer 

organizations as an institution  

• Low participation – create awareness on the importance  

 of the CIDP document  

• Small-scale farming – options for increasing productivity  

• Inadequate information to stakeholders on the CIDPs – 

well informed farmers to participate in the development of 

CIDP  

Lessons learned in up scaling if 

any  
 The interests of agricultural communities are addressed in 

the CIDP  
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Social, environmental, policy and 

market conditions necessary for 

development and up-scaling  

• Social conditions – inclusion in the participation while 

developing and implementing CIDP  

• Environmental conditions – sustainability of the 

community projects  

• Policy conditions – Available CIDP document  

• Market conditions – Support commercialization  

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

Basic costs  Cost of participation = KES 2,000/=  

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – The county will 

encourage inclusion of all members of the community 

including: the poor, men, women, physically challenged, 

youth, vulnerable and marginalized groups.  

• Adoption and scaling – The county will encourage inclusion 

of all members of the community including: the poor, men, 

women, physically challenged, youth, vulnerable and 

marginalized groups.  

Gender related opportunities  • All community members including the most vulnerable, 

the poor, the women, People with Disability and youth 

will be enjoy equal opportunities and rights.  

• Supporting youth, females and males in the production 

and marketing of cotton.  

• Increased income by youth female and male  

• Increased employment by youth, females and males  

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – the county will 

encourage inclusion of all members of the community 

including: the poor, men, women, physically challenged, 

youth, vulnerable and marginalized groups  

• Adoption and scaling up - inclusion of all members of the 

community including: the poor, men, women, physically 

challenged, youth, vulnerable and marginalized groups  

VMG related opportunities  • All community members including the most vulnerable, 

the poor, the women, People with Disability and youth will 

be enjoy equal opportunities and rights  

• Supporting VMGs in the production and marketing of 

cotton.  

• Increased income by VMGs  

  Increased employment by VMGs  

E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

The project offers support to all categories of cotton producers 

including the VMGs  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  
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F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Requires validation  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani;  

P.O. Box 340. Machakos  

Email: cd.katumani@kalro.org  

Phone: 0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their roles  KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the cotton 

value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

 

GAPS  

  

Further research  

• Equity distribution among the stakeholders  

• Productivity levels among the smallholder farmers due to CIDPs  

• Farmer accessibility to production inputs  

• Improvement on households’ livelihood  

  

  

2.13.6 TIMP Name  Policy cycle  

Category (i.e. technology, 

innovation or management 

practice)  

Management practice  

A: Description of the technology, innovation or management practice  

Problem addressed  Lack of cotton specific policy leading to low productivity 

due to low adoption of quality inputs and poor marketing 

channels  
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What is it? (TIMP description)  

Policy cycle involves problem definition or concerns, 

formulation, implementation and evaluation components  

Justification  Policy cycle is used in the formulation and implementation 

of agricultural policies for the agriculture and rural 

development. Due to lack of cotton policy, policy cycle can 

be used in the formulation and implementation and 

evaluation of outcome. Cotton value chain has specific  

 policy concerns which can be identified at the stage of 

problem definition in the policy cycle. The issues are 

addressed at the implementation stage. As the implementation 

goes on, there is need for an evaluation at the evaluation stage 

to determine the success of the policy. The cycle completes by 

the establishing of the failure in to achievement the objectives 

or goals of the development agenda.  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP  Farmers, traders, processing industries, Extension, NGOs, 

Research institutions  

 Approaches  to  be  used  in  

dissemination  

Public participation meetings  

Critical/essential factors for 

successful promotion  

• Availability of stakeholders  

• Cotton policy concerns  

• Level of understanding of stakeholders  

Partners/stakeholders for scaling up 

and their roles  

• Farmers – provide information on the problems in the 

cotton value chain  

• County extension staff - sensitization of stakeholders  

• NGOs – sensitization of stakeholders  

• Private sector (local traders and exporters) – provide 

information on the problems in the cotton value chain  

• Research institutions – sensitization of stakeholders  

C: Current situation and future scaling up  

Counties where already promoted if 

any  

None  

Counties where TIMPs will be up 

scaled  

Lamu County – Cotton is highly demanded.  

Challenges in development and 

dissemination -  

• Lack of spearheading in the policy formulation  

• Lack of organized forums  

• Inadequate information to stakeholders  

• Poorly established cotton value chain  
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Suggestions for addressing the 

challenges  

• Lack of spearheading in the policy formulation – the 

agricultural department in the county should take the 

initiative to ensure cotton specific policy is in place  

• Lack of organized forums - formation of stakeholder forums 

consisting of well-informed participants.  

• Inadequate information to stakeholders – sensitization of 

stakeholders  

• Poorly established cotton value chain – active participation 

by the actors in the cotton value chain.  

Lessons learned in up scaling if any   For the cotton industry to progress, there is need for a cotton 

specific policy  

Social, environmental, policy and 

market conditions necessary for  

• Social conditions – social inclusion  

• Environmental conditions – environmental conservation  

development and up-scaling  strategies to be highlighted in the policy   

• Policy conditions – to ensure cotton specific policy is 

formulated and implemented  

• Market conditions – within the policy framework  

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

Basic costs  Cost of formulation and implementation = KES 8,000/= 

Estimated returns  2,000 kg/ha x 52/=/kg = KES 104,000/= 

Gender issues and concerns in 

development and dissemination, 

adoption and scaling  

• Development and dissemination – The policy should 

facilitate the benefits to members of the community 

including: the poor, men, women, physically challenged, 
youth, vulnerable and marginalized groups  

• Adoption and scaling – The policy should facilitate the 

benefits to members of the community including: the poor, 

men, women, physically challenged, youth, vulnerable and 

marginalized groups  

Gender related opportunities  • All community members including the most vulnerable, 

the poor, the women, People with Disability and youth 

will be enjoy equal opportunities and rights  

• Supporting youth, females and males in the production 

and marketing of cotton.  

• Increased income by youth female and male  

• Increased employment by youth, females and males  

VMG issues and concerns in 

development and dissemination, 

adoption and scaling up  

• Development and dissemination – The policy should 

facilitate the benefits to vulnerable and marginalized 

groups  

• Adoption and scaling up - The policy should facilitate the 

benefits to vulnerable and marginalized groups  

VMG related opportunities  • People with Disability will be enjoy equal opportunities 

and rights  

• Supporting VMGs in the production and marketing of 

cotton.  

• Increased income of VMGs  

• Increased employment of VMGs  
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E: Case studies/profiles of success stories  

Success stories from previous 

similar projects  

None  

Application guidelines for users   CODA 2012. Cotton Handbook: A guide for farmers 

and Extension officers.  

 AFA 2021. Cotton Handbook. Third edition  

 Cotton industry – Code of Practice  

 

F: Status of TIMP Readiness (1. 

Ready for up scaling, 2, Requires 

validation, 3. Requires further 

research)  

Requires validation  

G: Contacts  

Contacts  The Institute Director, KALRO AMRI –Katumani, 

P.O. Box 340. Machakos  

 Email: cd.katumani@kalro.org Phone: 

0711369535  

Lead organization and scientists  KALRO; JM Wambua (Katumani), C.M. Kambo (Mwea)  

J.M.K. Macharia (Mwea), Teresia Okiyo (Kibos), JM Ndubi 

(Hqts) and AFA; A.K Mungai (River side drive-Nairobi) 

Partner organizations and their 

roles 

 KALRO – To coordinate and regulate cotton research  

 AFA-FCD – Develop, promote and regulate the 

cotton value chain for effective economic growth 

 MoALF&I – Provide and up-scaling of agricultural 

research and extension service at the national level 

 County Governments – Provide and up-scaling of 

agricultural research and extension service at the 

county level 

 KEBS - Provide standardization, metrology and 

conformity assessment services e.g. Standardization, 

testing, and calibration facilities required in the cotton 

industry. 

 

  

Research gaps:  

• Equity distribution among the stakeholders  

• Productivity levels among the smallholder farmers  

• Farmer accessibility to production inputs  

• Sustainability of the cotton industry  
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