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1.0 Definition of terms and summary tables of African Indigenous Vegetables 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, etc.), protection methods, for 
crops; and feed rations, management systems, disease control methods, etc. for animal breeds. 
This is therefore important information which is generated through research to accompany the 
parent technology before it is finally released to users and the technology would be incomplete 
without this information 
 
Innovation: This is defined as a modification of an existing technology for an entirely different 
use from the original intended use. (e.g. fireless cooker modified to be used as a hatchery)   

 
1.2 Definition of Terms for Technologies, Innovations and Management Practices 
1.2.1 Technology: Is an output of a research process which is beneficial to the target clientele 
(mainly farmers in our case). Technology can be commercialized and can be patented under 
intellectual property rights (IPR) arrangements. Examples include research outputs such as 
improved AIVs seed production and distribution systems, new improved AIV varieties, value 
added AIVs, post harvest handling of AIVs etc. 
 
1.2.2 Complementary Technology: Is any accompanying information on practice(s) that is 
(are) considered necessary for a technology to achieve its optimum output. Examples include 
large scale production practices, post-processing/post-production handling/shelf stability period, 
etc. 
NOTE: ‘Complementary technology’ is 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. 

1.2.3 Innovation: Is a modification of an existing technology for an entirely different use from 
the original intended use. It is also an application of new or existing knowledge/technology in a 
new way or context to do something better or different. An example community seed banking, 
provision recipes for production of high fibre, nutrient dense functional foods specifically 
designed to replace the low fibre, high fat snack foods existing in today’s market. Includes 
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coming up with the most suitable flour blending proportions in the recipes for optimum 
functional food products that are most acceptable to the consumers 
 
1.2.4 Information/Knowledge: This is generated by adaptation trials which are site specific. 
Technology can be acquired by KEPHIS, from other higher education centres /national research 
institutions and taken through adaptability trials to evaluate and fine-tune it to fit with the 
biophysical and socio-economic circumstances within the mandate areas. Examples include 
information on nutritive value and shelf life of the flour; providing information on nutrient 
content of the products, shelf life and consumer utilization levels for each product. The resulting 
recommendations are classified as knowledge since they enlighten the target clientele in the area 
on a certain best practice(s). 
 
1.2 Summary of Inventory of TIMPs in AIVs crops Value Chain 
The inventory process resulted in a total of -- TIMPs including - technologies, -- complimentary 
technologies, -- innovations, -- pieces of information, distributed among the -- sub-themes, as 
indicated in Table 1. 
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Table 1. Summary of Inventory in the AIV TIMPS 
Commodit
y/VC 

Sub-Theme Technology Innovations Management 
practices 

Pumpkin Improved varieties 3 - - 
Seed Systems - - 1 
Agronomic management 
Practices 

- - 4 

Fertilizer management 2 - 3 

Crop protection - - 11 

Mechanization 5 - - 
Postharvest Management  4 - 1 
Marketing - - 1 
Value addition  1 7 - 

 GAP and food safety  - 1 

Spider 
Plant 
(Chisaka, 
Dek) 
 

Improved varieties 2 - - 
Seed Systems - - 1 
Agronomic management 
Practices 

- - 4 

Fertilizer management 2 - 2 
Crop protection - - 3 
Mechanization 5 - - 
Post-harvest  management  4 - 1 
Marketing - - 1 

Value addition - 1  
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 GAP and food safety  - 1 

Cowpea 
(Kunde, 
boo, 
Likhubi) 

Improved  varieties 9 - - 
Seed Systems - - 1 
Agronomic management 
practices 

- - 4 

Integrated soil and water 
management  

2 - 2 

Crop protection and 
Health Management 

- - 11 

Mechanization 5 - - 
Postharvest management 4 - 1 
Marketing - - 1 
Value addition - 1  

 GAP and food safety 
management system 

- - 1 

Amaranth 
(Mchicha 
Dodo) 
 

Improved varieties 3 - - 
Seed Systems - - 1 
Agronomic management 
practices 

- - 4 

Integrated soil and water 
management  

2 - 2 

Crop protection and 
Health Management 

- - 9 

Mechanization 5 - - 
Post-harvest management 4 - 1 
Marketing - - 1 
Value addition 1 1  

 GAP and food safety 
management system 

- - 1 

African 
Nightshade 
(Managu, 
Sucha, 
Osuga) 

Improved varieties 4   
Seed Systems - - 1 
Agronomic management 
practices 

5 - 4 

Integrated soil and water 
management  

2 - 2 

Crop protection - - 10 
Mechanization 5 -  
Postharvest management 4 - 1 
Marketing  - 1 
Value addition 1 1 1 

 GAP and food safety 
management Systems 

- - 1 

Jute 
Mallow 
(Mrenda, 

Improved varieties 2 - - 
Seed Systems - - 1 
Agronomic management - - 4 
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Apoth) practices 
Integrated soil and water 
management  

2 - 2 

Crop protection 2 - 7 
Mechanization 5 - - 
Postharvest management 4 - 1 
Marketing - - 1 
Value addition 1 1 1 

 GAP and food safety - - 1 
 
Slender 
leaf (mito, 
Miro) 

Improved varieties 2 - - 
Seed Systems - - 1 
Agronomic management 
practices 

- - 4 

Integrated soil and water 
management  

2 - 2 

Crop protection - - 11 
Mechanization 5 - - 
Postharvest management 4 - 1 
Marketing - - 1 
Value addition 1 1 1 

 GAP and food safety - - 1 
Slender 
leaf 
(Mrenda, 
Apoth) 

Improved varieties 1 - - 
Seed Systems - - 1 
Agronomic management 
practices 

- - 4 

Integrated soil and water 
management  

2 - 2 

Crop protection - - 7 
Mechanization 5 - - 
Postharvest management 4 - 1 
Marketing - - 1 
Value addition 1 1 1 
GAP and food safety - - 1 

Overall 
Total 

  37  94 
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1.3 Summary of Status of TIMPs in African Indigenous Vegetable Value Chain  
The inventory process resulted in a total of 129 TIMPs ready for up scaling, 13 require validation 
and 1 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 up 

scaling 
Require 

validation 
Further 

Research 
Pumpkin 
(Malenge, 
sewewe, Susa) 

Improved varieties  3 0 0 

Seed production 1 0 0 

Agronomic management  
practices  

4 0 0 

Integrated soil and Water 
management 

4 0 0 

Crop protection and Health 
Management 

11 0 0 

Postharvest management   1 4 0 
Mechanization 5 0 0 
Marketing  1 0 0 
Value addition  7 0 0 

 GAP and Food safety 1 0 0 

Spider plant 
(Chisaka, dek, ) 

Improved  varieties  2 0 0 
Seed production 1 0 0 

Agronomic management  
practices  

4 0 0 

Integrated soil and water 
management 

4 0 0 

Crop protection    

Mechanization  5 0 0 

Postharvest management   1 4 0 

Marketing  1 0 0 

Value addition  1 0 0 

 GAP and Food Safety 1 0 0 

Cowpea (Kunde, 
boo, likhubi) 

Improved varieties  0 9 0 

Seed Production 1 0 0 

Agronomic management  
practices  

4 0 0 

Integrated soil and water 
management 

4 0 0 

Crop protection 11   
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Mechanization  4         0 1 

Postharvest management   1 4 0 

Marketing  1 0 0 

Value addition  1 0 0 

 GAP and Food Safety 1 0 0 

Amaranth 
(Mchicha, 
Dodo) 
 

Improved  varieties  3 0 0 

Seed Production 1 0 0 

Agronomic management  
practices  

3 0 0 

Integrated soil and water 
management 

4 0 0 

Crop protection 7   

Mechanization  1 0 0 

Postharvest management   1 4 0 

Marketing  1 0 0 

Value addition  1 0 0 

 GAP and Food Safety 1 0 0 

African 
nightshade 
(Managu, 
Osuga, Sucha) 

Improved  varieties  4 0 0 

Seed Production 1 0 0 

Agronomic management  
practices  

4 0 0 

Integrated soil and water 
management 

4 0 0 

Crop protection and health 
management 

11 0 0 

Mechanization  4 0 1 

Postharvest management   1 4 0 

Marketing  1 0 0 

Value addition  1 0 0 

 GAP and Food Safety 1 0 0 

Jute Mallow Improved  varieties  2 0 0 

 Seed production 1   

 Agronomic management  
practices  

4 0 0 

 Integrated soil and water 
management 

4 0 0 

 Crop protection and health 11 0 0 
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management 

 Mechanization  4 0 1 

 Postharvest management   1 4 0 

 Marketing  1 0 0 

 Value addition  1 0 0 

 GAP and Food Safety 1 0 0 

Slender leaf 
(Mrenda, Apoth) 

Improved  varieties  2 0 0 

 Seed Production 1 0 0 

 Agronomic management  
practices  

4 0 0 

 Integrated soil and water 
management 

4 0 0 

 Crop protection and health 
management 

7 0 0 

 Mechanization  4 0 1 

 Postharvest management   1 4 0 

 Marketing  1 0 0 

 Value addition  1 0 0 

 GAP and Food Safety 1 0 0 

Overall Total   122 13 1 

 
 
Table 3. Inventory of TIMPs, Categories, Status and Outputs for KCSAP 
TIMPs Sub-Theme TIMPs Title TIMPs 

Category 
Status 

2.1 Pumpkin TIMPs 
2.1 Improved 
pumpkin varieties 

2.1.1 Elgon cream Technology Ready for up-scaling 

2.1.2Kat Pumpkin-1 Technology Require validation 

2.1.3 Kat Pumpkin -2 Technology Require validation 

  2.1.4 Seed systems Management 
Practice 

Ready for up-scaling 

2.2 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

Integrated soil and 
water management 

2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.3 Use of irrigation (drip) Technology Ready for upsca;ing 
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 2.2.4 Soil testing Technology Ready for upscaling 

Crop protection and 
health managemnt 

2.2.5 Pest and disease management 
of Aphids, Cucumber beetle, Flee 
beetles, Squash bugs, Western flower 
thrips (WFT), Fruit flies, White flies, 
Downy mildew, Powdery mildew, 
Angular leafspot, Phytophthora 
blight 

Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Power tiller Technology Further research 

2.3.2 AIV planter Innovations Ready for up-scaling 

2.3.3 Sprayer Technology Ready for up-scaling 

2.3.4 Knapsack weeder weeding Technology Ready for up-scaling 

 2.3.5 AIV Solar drier Technology Ready for upscaling 

2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 

2.4.3 Zero energy brick cooler Technology Require Validation 

2.4.4 CoolBotTM Technology Require Validation 

2.4.5 WakatiTM  Technology Require Validation 

 2.4.6 Modified Atmosphere 
Packaging 

Technology Require Validation 

2.5 Marketing 2.5.1  Management  Ready for validation 
   

2.6 Value addition Vegetable solar drying Technology Ready for up scaling 
 2.6.1 Cabinet solar drier Technology Ready for up scaling 

 2.6.2 Green house solar drier Technology Ready for up scaling 

 2.6.3 DeHytray Technology Ready for up-scaling 

 2.6.4 Pumpkin fruit flower Innovation Ready for up-scaling 

 2.6.5 Nature super pumpkin cake Innovation Ready for up-scaling 

 2.6.6 Nature super pumpkin cookies Innovation Ready for up-scaling 

 2.6.7 Nature super pumpkin 
Maandazi 

Innovation Ready for up-scaling 

 2.6.8 Nature super pumpkin Scones Innovation Ready for up-scaling 
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 2.6.9 Nature super pumpkin bread Innovation Ready for up-scaling 

 2.6.10 Pumpkin fruit packages Innovation Ready for up-scaling 

GAP and Food 
Safety 

2.7.1 Regulations Management 
practice 

Ready for up-scaling 

 
3.2 Spider Plant TIMPs 
2.1 Improved Spider 
plant  

2.1.1 Purple Spiderplant (PS) Variety 
 

Technology Require validation  

2.1.2 Abuku Spiderplant -1 Technology Ready for up-Scaling 
2.1.3 Seed systems Management 

practice 
Ready for upscaling 

2.2 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

 2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.3 Use of irrigation   
 2.2.4 Pest and disease management 

of Aphids, Flee beetles, mites 
Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Tillage Technology Further research 

 2.3.2 Planting Innovations Ready for up-scaling 
 2.3.3 Spraying  Technology Ready for up-scaling 
 2.3.4 Motorized weeding Technology Ready for up-scaling 
2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

 2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 

 2.4.3 Zero energy brick cooler Technology Ready for up-scaling 

 2.4.4 CoolBotTM Technology Ready for up-scaling 

 2.4.5 WakatiTM  Technology Ready for up-scaling 

2.5 Marketing  Management Ready for up scaling 
   Ready for up scaling 
2.6 Value addition 2.6.1Vegetable solar drying Tecnology Ready for up scaling 
 2.6.2 Cabinet solar drier Technology Ready for up scaling 
 2.6.3 Green house solar drier Technology Ready for up scaling 
 2.6.4 DeHytray Technology Reafy for up-scaling 
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2.7 GAP and Food 
Safety 

2.7.1 Regulations Management 
practice 

Ready for up-scaling 

 
3.3 Cowpea TIMPs 
3.1.  Improved 
cowpea varieties 

3.1.1  K80 Technology  Ready for up scaling 
3.1.2  KVU27-1 Technology  Ready for up scaling 
3.1.3 Kunde Tumaini Technology  Require validation 
3.1.4 Kunde Faulu Technology  Require validation 
2.1.5 Kunde Soko Technology  Require validation 
2.1.6 Kunde Tamu Technology  Require validation 
2.1.7 Kat – Kunde Technology  Require validation 
2.1.8  Kenya Kunde Technology Require further 

research 
2.1.9 Kunde Mboga Technology Require further 

research 
 3.2. Seed 2.1.10 Seed systems Management 

Practice 
Ready for up-scaling 

3.3 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

 2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.3 Use of irrigation   
 2.2.4 Pest and disease management 

of Aphids, leaf hoppers, beetles, 
flower thrips, pod borers, flower 
beetles, pod sucking bugs, blight 
rust, leafspot,powdery mildew 

Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Tillage Technology Further research 
2.3.2 Planting Innovations Ready for up-scaling 
2.3.3 Spraying  Technology Ready for up-scaling 
2.3.4 Motorized weeding Technology Ready for up-scaling 

2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

 2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 

 2.4.3 Zero energy brick cooler Technology Ready for up-scaling 

 2.4.4 CoolBotTM Technology Ready for up-scaling 

 2.4.5 WakatiTM  Technology Ready for up-scaling 

2.5 Marketing 2.5.1 Information Management Ready for up scaling 
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2.6 Value addition Vegetable solar drying Technology  Ready for up scaling 

 2.6.1 Cabinet solar drier Technology  Ready for up scaling 

 2.6.2 Green house solar drier Technology  Ready for up scaling 

 2.6.3 DeHytray Technology  Reafy for up-scaling 

2.7 GAP and Food 
Safety 

2.7.1 Regulations Management 
practice 

Ready for up-scaling 

3.4 Amaranth  TIMPs 
4.1 Improved 
Amaranth variety 

 KK Mrambi (Ex-Zim) Technology Ready for up scaling 

 KK Livokoyi (AC38) Technology Ready for up scaling 

 KAT VEG 1 Technology Require validation 
  2.1.4 Seed systems Management 

Practice 
Ready for up-scaling 

2.2 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

 2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.3 Use of irrigation   
 2.2.4 Pest and disease management 

of Aphids, Cut worms, leaf miners, 
spider mites, weevils, plant bugs, 
cotton leaf worms, damping off, wet 
rot 

Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Tillage Technology Further research 

 2.3.2 Planting Innovations Ready for up-scaling 
 2.3.3 Spraying  Technology Ready for up-scaling 
 2.3.4 Motorized weeding Technology Ready for up-scaling 
2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

 2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 

 2.4.3 Zero energy brick cooler Technology Ready for up-scaling 

 2.4.4 CoolBotTM Technology Ready for up-scaling 

 2.4.5 WakatiTM  Technology Ready for up-scaling 
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2.5 Marketing 2.5.1 Information Managemnt 
practice 

Ready for up scaling 

2.6 Value addition Vegetable solar drying Technology  Ready for up scaling 

 2.6.1 Cabinet solar drier Technology  Ready for up scaling 

 2.6.2 Green house solar drier Technology  Ready for up scaling 

 2.6.3 DeHytray Technology  Reafy for up-scaling 

2.7 GAP and food 
safety 

2.7.1 Regulations Management 
practice 

Ready for upscaling  

3.5 African Nightshade TIMPs 
2.1 Improved 
nightshade varieties 

2.1.1 KK Bigi Technology Ready for up scaling 
2.1.2 KK Ayaro Technology Ready for up scaling 

2.1.3Abuku Mnavu-1 Technology Ready for up scaling 

2.1.4 Abuku Mnavu-2 Technology Ready for up scaling 

 2.1.5 Seed systems Managemnt 
practice 

Ready for upscaing 

2.2 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

 2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.3 Use of irrigation   
 2.2.4 Pest and disease management 

of Aphids, spider mites, white flies, 
leaf miners, western flower thrips 
onion thrips, early blights, fusarium 
wilt, cotton soft rot, leaf spot 

Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Tillage Technology Further research 

 2.3.2 Planting Innovations Ready for up-scaling 
 2.3.3 Spraying  Technology Ready for up-scaling 
 2.3.4 Motorized weeding Technology Ready for up-scaling 
2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

 2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 
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 2.4.3 Zero energy brick cooler Technology Ready for up-scaling 

 2.4.4 CoolBotTM Technology Ready for up-scaling 

 2.4.5 WakatiTM  Technology Ready for up-scaling 

2.5 Marketing 2.5.1 Information Managemnt 
practice 

Ready for up scaling 

2.6 Value addition Vegetable solar drying Technology Ready for up scaling 
 2.6.1 Cabinet solar drier Technology  Ready for up scaling 

 2.6.2 Green house solar drier Technology  Ready for up scaling 

 2.6.3 DeHytray Technology  Reafy for up-scaling 

2.7 GAP and food 
safety 

2.7.1 Regulations Management 
practice 

Ready for upscaling  

3.6 Slender leaf    
2.1Improvrd varieties 
2.2 seed systems 

   

2.2 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

 2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.3 Use of irrigation   
 2.2.4 Pest and disease management 

of aphids, western flower thrips and 
podborers, blight, powdery mildew 
and Fusarium wilt  
 

Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Tillage Technology Further research 

 2.3.2 Planting Innovations Ready for up-scaling 
 2.3.3 Spraying  Technology Ready for up-scaling 
 2.3.4 Motorized weeding Technology Ready for up-scaling 
2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

 2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 

 2.4.3 Zero energy brick cooler Technology Ready for up-scaling 
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 2.4.4 CoolBotTM Technology Ready for up-scaling 

 2.4.5 WakatiTM  Technology Ready for up-scaling 

2.5 Marketing 2.5.1 Information Managemnt 
practice 

Ready for up scaling 

2.6 Value addition Vegetable solar drying  Ready for up scaling 
 2.6.1 Cabinet solar drier  Ready for up scaling 
 2.6.2 Green house solar drier  Ready for up scaling 
 2.6.3 DeHytray  Reafy for up-scaling 
2.7 GAP and Food 
Safety 

2.7.1 Regulations Management 
practice 

Ready for up-scaling 

3.7 Jute Mallow    
2.1 Improved 
varieties 

2.1.1 KAT Mrenda   

 2.1.2 Seed Systems Management 
Practice 

Ready for up-scaling 

2.2 Agronomic 
management  
practices  

2.2.1 Planting, weeding, thinning, 
harvesting, storage and own seed 
selection  

Management  
practice  

Ready for up-scaling 

 2.2.2 Fertilizer application: Use of 
site specific fertilizers and manures 
for enhanced yield in Pumpkin  

Management  
practice  

Ready for up-scaling 

 2.2.4 Use of irrigation   
 2.2.4 Pest and disease management 

of Variegated grasshopper, 
Armyworms, Flea beetles, Jute semi-
looper, Cotton leafworm, Jute stem 
weevil, cotton leafroller, Spidermites 
and root knot nematodes, Cotton foot 
rot, black leaf spots, cercospora leaf 
spot, anthracnose and charcoal rot 
 

Management 
practice 

Ready for up-scaling 

2.3 Mechanization of 
all AIV production 
activities 

2.3.1Tillage Technology Further research 

 2.3.2 Planting Innovations Ready for up-scaling 
 2.3.3 Spraying  Technology Ready for up-scaling 
 2.3.4 Motorized weeding Technology Ready for up-scaling 
2.4 Post-harvest 
management 

2.4.1 Drying Technology Ready for up-scaling 

 2.4.2 Sorting and grading Management 
Practice 

Ready for up-scaling 

 2.4.3 Zero energy brick cooler Technology Ready for up-scaling 
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 2.4.4 CoolBotTM Technology Ready for up-scaling 

 2.4.5 WakatiTM  Technology Ready for up-scaling 

2.5 Marketing 2.5.1 Information Management 
practice 

Ready for up scaling 

2.6 Value addition Vegetable solar drying  Ready for up scaling 
 2.6.1 Cabinet solar drier  Ready for up scaling 
 2.6.2 Green house solar drier  Ready for up scaling 
 2.6.3 DeHytray  Reafy for up-scaling 
2.7 GAP and Food 
Safety 

2.7.1 Regulations Management 
practice 

Ready for up-scaling 
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Detailed AIV Technologies and Innovative Management Practices 
Pumpkin 
TIMPS name Pumpkin Variety Elgon Cream 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Low production, low consumption  
What is it? (TIMP description) Elgon cream is an open pollinated variety released in 2016 

by SIMLAW seeds. It is high yielding because it has a high 
% of female flowers – 70:30. Yield 50-75MT/ha, areas of 
production 100-1800m als, maturity duration 100-150 days 

Justification It has a long fruit Shelf life; smooth texture (Non fibrous); 
sugary in taste 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, researchers, extension service and seed 

dealers 
Approaches used in dissemination  Farmer field days,  

 Trade and Agricultural shows, exhibitions 
 Demonstrations,  
 Training workshops,  
 Mass media,  
 promotional materials (posters/leaflets, manuals) 

Critical/essential factors for 
successful promotion 

• Good Marketing Models and path ways  
• Seed availability and accessibility  
• Good seed system to ensure quality  
• Well organized farmer groups and networks  
• County and central government support  
• Funding to adapt to new areas  

Partners/stakeholders for scaling 
up and their respective roles. 

Extension service providers – train farmers,  
Universities and research institutions-for research and TOTs, 
farmers-production, SIMLAW seed company and  
Traders-seed distribution 

C: Current situation and future scaling up 
Counties where already promoted. 
if any 

Kakamega and Nyeri 

Counties where TIMPs will be up 
scaled 

Kakamega and Nyamira 

Challenges in development and 
dissemination 

 Limited seeds 
Limited  land for production 

Suggestions for addressing the 
challenges 

Funding for increased seed multiplication by SIMLAW 
under the Kenya plant health inspectorate services 
(KEPHIS); evaluation of collected pumpkin germplasm for 
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purity;  
Lessons learned in up scaling, if 
any 

  

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Increasing demand for pumpkin produce in urban and peri-
urban regions, calls for good quality seeds to catalyze 
increased production of high quality pumpkins; 
Pumpkin serves as a reliable source of produce and provides 
families with a variety of diets that help ensure stability in 
household food security and income. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not yet determined 
Estimated returns Not yet determined 
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 regional markets due 
to their domestic roles 

 Women have less access to agricultural information, 
technology and knowledge 

 Since pumpkin is mostly regarded as a women crop, 
dissemination strategies should target women   
  

Gender related opportunities  Women groups stand to earn income in pumpkin 
seed production and distribution through collective 
action; 

 Establishment of community seed banks strengthen 
women farmers’ capacities on conservation, 
distribution and sustainable use of local crop genetic 
resources  

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 

 VMGs face the barrier of accessing quality seed due 
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to inadequate resources such as credit and other 
finances 

 There is low adoption by VMGs due lack of 
awareness 

VMG related opportunities  Since the pumpkins require very low input, it is 
therefore suitable for the VMG who are not able to 
afford the high cost seeds from seed traders 

 VMG also have opportunities in seed multiplication  
which can provide an extra income to their pockets 

E: Case studies/profiles of success stories 
Success stories A total of 214 farmers were involved in pumpkin seed 

production in Kakamega and Nyeri, 114 were women 
Application guidelines for users References 

 
 

F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts Fatuma Omari 
Lead organization and scientists KALRO; C. Ndinya-Omboko, Fatuma Omari 
Partner organizations KEPHIS,  SIMLAW 
 

 
 
Pumpkin varieties 
 
Improved Pumpkin KAT Pumpkin 1  
TIMPS name KAT Pumpkin 1  
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
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What is it? (TIMP description) 
 
 

- A medium maturing variety (120 days)  
- Medium sized fruit (2.5 – 3 kg) fresh weight. 
- The colour green with  creamish speckles  
- Fruit shape is long oblong 
- The fruits are tasty with high dry matter 
- Vines spreading extensively 
- Highly nutritious variety which contains 

vitamins A,  B complex, C, D, E, K calcium, iron, 
phosphorus, magnesium, potassium and zinc. High in 
dietary fibre, protein and low in calories 

- Drought tolerant 
- Fast growing (food security crop) 
- Require minimal inputs 
- Yield potential -20 t/acre 
- High consumer acceptability – very tasty 

Justification Pumpkin is very nutritious, contains vitamins, minerals and 
bio-active compounds and blends well with both exotic and 
foods to improve nutritional value, appeal and taste. High 
demand. Besides it is fast growing and establishes very fast. 
However available landraces are low yielding. Pumpkins 
can be grown throughout the year under irrigation. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, farmer groups, traders and seed 

companies 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for pumpkin all over the country, Reliable 
market outlets such as supermarkets, hotels and hospitals 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between value chain actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Machakos 

Counties where TIMPs will be 
up scaled 

Kakamega, Nyamira 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Lack of superior varieties with good consumer 
accceptabity 
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Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Up scaling of developed technologies (Varieties) and 
agronomic packages 

- Put in place an efficient seed system  
- Put in place an advisory on safe use of pesticides 

(reports from Western Kenya indicate that farmers 
imported chemicals illegally from a neighbouring 
country which had a negative effect on consumers 

- Sensitize the community on dangers of across border 
trade in sub-standard and harmful chemicals. 

- More sensitization on commercial benefits of AIVs (still 
considered a subsistence crop hence still grown in 
kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of pumpkin is economically viable although not 

determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Pumpkin can be done by all genders 
Small gardens left for women for vegetable production 

Gender related opportunities Pumpkin is a woman’s enterprise but can also be done by 
vulnerable and marginal groups and men for income 
generation. 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since pumpkin is source of quality nutrition and can 
be grown by vulnerable groups.  
Besides pumpkin is a low input crop and can be grown by 
vulnerable groups 

VMG related opportunities - Pumpkin is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories  
Application guidelines for 
users 

Reference: Nutritional  composition  of  the  pumpkin  (Cucurbita 
spp) seed cultivated from selected regions in Kenya. 

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 Katumani,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
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Chuka University, World Vegetable Centre 
 

Improved Pumpkin KAT Pumpkin 2 
 

TIMPS name KAT Pumpkin 2  
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) 
 
 

- A medium maturing variety (140 days)  
- Medium sized fruit (3-3.5 kg) fresh weight. 
- The colour is predominantly green with light 

creamish speckles  
- Fruit shape is ovoid round 
- The fruits are soft and tasty  
- Vines spreading extensively 
- Highly nutritious variety which contains 

vitamins A,  B complex, C, D, E, K calcium, iron, 
phosphorus, magnesium, potasium and zinc. High in 
dietary fibre, protein and low in calories 

- Drought tolerant 
- Fast growing (food security crop) 
- Require minimal inputs 
- Yield potential - 30 tha-1 
- High consumer acceptability – very tasty 
-  

Justification Pumpkin is very nutritious, contains vitamins, minerals and 
bio-active compounds and blends well with both exotic and 
foods to improve nutritional value, appeal and taste. High 
demand. Besides it is fast growing and establishes very fast. 
However available landraces are low yielding. Pumpkins 
can be grown throughout the year under irrigation. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, farmer groups, traders and seed 

companies 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for pumpkin all over the country, Reliable 
market outlets such as supermarkets, hotels and hospitals 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between value chain actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
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inputs) and producers (farming) 
C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Machakos 

Counties where TIMPs will be 
up scaled 

Kakamega, Nyamira 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Lack of superior varieties with good consumer 
accceptabity 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Up scaling of developed technologies (Varieties) and 
agronomic packages 

- Put in place an efficient seed system  
- Put in place an advisory on safe use of pesticides 

(reports from Western Kenya indicate that farmers 
imported chemicals illegally from a neighbouring 
country which had a negative effect on consumers 

- Sensitize the community on dangers of across border 
trade in sub-standard and harmful chemicals. 

- More sensitization on commercial benefits of AIVs (still 
considered a subsistence crop hence still grown in 
kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of pumpkin is economically viable although not 

determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Pumpkin can be done by all genders 
Small gardens left for women for vegetable production 

Gender related opportunities Pumpkin is a woman’s enterprise but can also be done by 
vulnerable and marginal groups and men for income 
generation. 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since pumpkin is source of quality nutrition and can 
be grown by vulnerable groups.  
Besides pumpkin is a low input crop and can be grown by 
vulnerable groups 

VMG related opportunities - Pumpkin is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories  
Application guidelines for Reference: Nutritional  composition  of  the  pumpkin  (Cucurbita 
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users spp) seed cultivated from selected regions in Kenya.:  
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, 

KALRRO Katumani,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 

2 Agronomic management practices  
 

2.2.1 TIMP Name   Variety selection, Seed acquisition or Own Seed Selection, Planting, Weeding, 

Thinning, Fertilizer Application, Pest and Disease Management and Harvesting.  

Category (i.e. 

technology, innovation 

or management 

practice)  

Management Practice  

A: Description of the technology, innovation or management practice  

Problem to be 

addressed  
• Low pumpkin production   

• Poor management and agronomic practices at farm level  

• Disease and pest damage  

• Low fruits and leaves quality due to lack/poor agronomic practices  



26 
 

What is it? (TIMP 

description)  

‐This includes :‐  

Variety selection: Planting the recommended improved pumpkin variety suitable for 
target area and end use Seed acquisition:   

• Certified seed or training on proper own selection   

Planting:  

• Fine land preparation and early planting  

• Pumpkins may be planted on the flat, on mounds, ridges or in pits 

measuring 1m x1m filled with well decomposed manure  

• Spacing: mono‐cropping 3 m (bushy types) and 2m x 2m for the semi 
bushy varieties 

• Plant 3‐5 seeds per hill   

• Depth 3‐5 cm.   

• Seed rate 2‐3Kg/acre  

Weeding:  

• Two weeks after germination  

• There after the field should be kept weed free until the plants form 
own canopy  

Thinning:  

• 2‐3 weeks after germination thin to 1.2 per hill  

• Bag the fruits or apply mulch to avoid contact with soil to rotting 

Harvesting and maturity indices 

• Harvesting to be done when the fruit attains physiological maturity.  
Physiological maturity indicators are determined by change colour fruit and 
underside is usually lighter in colour rind hardness, and die back of tender 
tendrils closest to the fruit. The mature fruits change from glossy appearance to 
dull look.  Number of days after planting may be used to determine maturity. The 
pumpkin fruits are ready for harvesting at 90 days after planting. 

• Harvest is done manually by detaching the fruits from the vine 

leaving behind 2‐5‐3 cm long stem. Use a pair of sharp shears or knife.  

• Place the harvested fruits in wooden trays for transportation. 

 

Ardness  Training farmers on how to manage a orghum crop increases yields at farm level  

B: Assessment of dissemination and scaling up/out approaches  

Users of TIMP Individual farmers, Women groups, youth, extension service providers, farmer 
groups, researchers, traders 

Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, demonstrations, 
farmer trainings 

Critical/essential 
factors for successful 
promotion 

Improved varieties of pumpkins that are high yielding with  good consumer 
acceptability hence the increased demand and commercialization 
Reliable market outlets as such as supermarkets, hotels, hospitals and expanding 
of export market outlets. 
Availability of high quality seeds 

Partners/stakeholders Extension service providers (train farmers, create linkages between actors),  
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for scaling up and 
their respective 
roles. 

Research Organizations (Technology generation, developing extension 
messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of inputs) and producers 
(farming) 

C: Current situation and future scaling up 
Counties where 
already promoted. if 
any 

,  

Counties where 
TIMPs will be up 
scaled 

Kakamega and Nyamira 

Challenges in 
development and 
dissemination 

Limited information on yield and quality, under varied agro-ecological zones is 
available, which could be used to delineate and standardize the pumpkin 
accessions.. 

Suggestions for 
addressing the 
challenges 

More funding for research and extension services 

Lessons learned in 
up scaling, if any 

Limited information on yield and quality, under varied agro-ecological zones is 
available, which could be used to delineate and standardize the pumpkin 
accessions. 

Social, 
environmental, 
policy and market 
conditions necessary 
for development and 
up-scaling 

  
- Put in place an advisory on safe use of pesticides (reports from Western 

Kenya indicate that farmers imported chemicals illegally from a 
neighbouring country which had a negative effect on consumers 

- Sensitize the community on dangers of across border trade in sub-standard 
and harmful chemicals. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not done 
Estimated returns Production of pumpkins is economically viable although not determined 
Gender issues and 
concerns in 
development, 
dissemination, 
adoption and scaling 
up 

Pumpkin production can be done by all gender 

Gender related 
opportunities 

The technology is suitable for all genders 

VMG issues and 
concerns in 
development, 
dissemination, 
adoption and scaling 
up 

The technology is suitable for vulnerable and marginalized groups since it is 
source of quality nutrition and can be done by even vulnerable groups 

VMG related 
opportunities 

- Adoption remains low due to lack of awareness 

E: Case studies/profiles of success stories 
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Success stories  
Application 
guidelines for users 

Pumpkin cultivation and postharvest handling 
https://issuu.com/feiser/docs/pumpkin-cultivation-n-post-harvest-handling 

F: Status of TIMP 
Readiness (1. Ready 
for up scaling; 2. 
Requires validation; 
3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts Dr. James Kirimi, and Prof Dorcas Isutsa 

Chuka University, P. O. Box 109-60400, Chuka, Kenya 
Lead organization 
and scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations KALRO, World Vegetable Centre 
 

 

2.1.3 Seed systems 
TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed (1) Securing improved access to, and availability of 

diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up KEPHIS for seed quality assuarance  
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and their respective roles. Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if 
any 

Kakamega  

Counties where TIMPs will be up 
scaled 

Kakamega, Nyamira, vihiga 

Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
 
 

Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Stakeholders need to be farmiliar with seed policy of 
Kenya 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  



30 
 

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 for 
large scale production 

 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 

 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
Agronomic management practices Pumpkins 

2.2.1 TIMP Name  Variety selection, Seed acquisition or Own Seed Selection,  Planting, 
Weeding, Thinning, Fertilizer Application, Pest and Disease Management, 
Harvesting, Storage and.  

Category (i.e. 
technology, 
innovation or 
management practice) 

Management Practice  

A: Description of the technology, innovation or management practice  
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Problem to be 
addressed  

• Low pumpkin production   
• Poor management and agronomic practices at farm level  
• Disease and pest damage  
• Low fruits and leaves quality due to lack/poor agronomic practices  

What is it? (TIMP 
description)  

-This includes :-  
Variety selection: Planting the recommended improved pumpkin variety 
suitable for target area and end use Seed acquisition:   

• Certified seed or training on proper own selection   
Planting:  

• Fine land preparation and early planting  
• Pumpkins may be planted on the flat, on mounds, ridges or in 

pits measuring 1m x1m filled with well decomposed manure  
• Spacing: mono-cropping 3 m (bushy types) and 2m x 2m for the 

semi bushy varieties 
• Plant 3-5 seeds per hill   
• Depth 3-5 cm.   
• Seed rate 2-3Kg/acre  

Weeding:  
• Two weeks after germination  
• There after the field should be kept weed free until the plants 

form own canopy  
Thinning:  

• 2-3 weeks after germination thin to 1.2 per hill  
• Bag the fruits or apply mulch to avoid contact with soil to 

rotting 
Harvesting and maturity indices 

• Harvesting to be done when the fruit attains physiological 
maturity.  Physiological maturity indicators are determined by change 
colour fruit and underside is usually lighter in colour rind hardness, and die 
back of tender tendrils closest to the fruit. The mature fruits change from 
glossy appearance to dull look.  Number of days after planting may be used 
to determine maturity. The pumpkin fruits are ready for harvesting at 90 
days after planting. 

• Harvest is done manually by detaching the fruits from the vine 
leaving behind 2-5-3 cm long stem. Use a pair of sharp shears or knife.  

• Place the the harvested fruits in wooden trays for transportation. 
 

ardness Training farmers on how to manage a orghum crop increases yields at farm level  

B: Assessment of dissemination and scaling up/out approaches  
Users of TIMP Individual farmers, Women groups, youth, extension service providers, farmer 

groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, demonstrations, 
farmer trainings 
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Critical/essential 
factors for successful 
promotion 

Improved varieties of pumpkins that are high yielding with  good consumer 
acceptability hence the increased demand and commercialization 
Reliable market outlets as such as supermarkets, hotels, hospitals and expanding 
of export market outlets. 
Availability of high quality seeds 

Partners/stakeholders 
for scaling up and 
their respective 
roles. 

Extension service providers (train farmers, create linkages between actors),  
Research Organizations (Technology generation, developing extension 
messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of inputs) and producers 
(farming) 

C: Current situation and future scaling up 
Counties where 
already promoted. if 
any 

,  

Counties where 
TIMPs will be up 
scaled 

Kakamega and Nyamira 

Challenges in 
development and 
dissemination 

Limited information on yield and quality, under varied agro-ecological zones is 
available, which could be used to delineate and standardize the pumpkin 
accessions.. 

Suggestions for 
addressing the 
challenges 

More funding for research and extension services 

Lessons learned in 
up scaling, if any 

Limited information on yield and quality, under varied agro-ecological zones is 
available, which could be used to delineate and standardize the pumpkin 
accessions. 

Social, 
environmental, 
policy and market 
conditions necessary 
for development and 
up-scaling 

  
- Put in place an advisory on safe use of pesticides (reports from Western 

Kenya indicate that farmers imported chemicals illegally from a 
neighbouring country which had a negative effect on consumers 

- Sensitize the community on dangers of across border trade in sub-standard 
and harmful chemicals. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not done 
Estimated returns Production of pumpkins is economically viable although not determined 
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 regional markets due to their domestic roles 

 Women have less access to agricultural information, technology and 
knowledge 

. 
Gender related 
opportunities 

 opportunities exists for VMGs in Pumpkins production because the crop 
can be produced using locally available organic manures  
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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 Pumpkins production because the crop 
can be produced using locally available organic manures and leaves and 
fruits are available long after other vegetables are off season 

E: Case studies/profiles of success stories 
Success stories  
Application 
guidelines for users 

Training manuals, brochures, leaflets 

F: Status of TIMP 
Readiness (1. Ready 
for up scaling; 2. 
Requires validation; 
3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani 
Lead organization 
and scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations KALRO, World Vegetable Centre 

GAPs 
Validation of selected pumpkin cultivars for yields and acceptability 
Documentation of seed production of pumpkin landraces and improved varieties 
Release of more improved pumpkin Varieties 
 
Pumpkin Soil Fertility management  
2.2.2 TIMPS Name Pumpkin TIMPS 

 Soil fertility Management 

Category (i.e. technology, innovation or 
management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed The yields obtained by farmers are low 

because of the declining soil fertility, low 
use of organic and inorganic resources and 
lack of knowledge on soil testing.  



34 
 

What is it? (TIMP description) The technology will involve methodologies 
that will advise farmers on using site 
specific fertilizer and manures 
recommendation, training on detection and 
remedy of nutrient deficiencies, water 
requirement and nutrient preservation 
procedures for pumpkin production.  

Justification There is need for sustainable intensification 
of pumpkin production in view of 
diminishing land size, decline in soil 
fertility, soil acidification and increased 
market demand for food and medicinal use. 
Soil nutrient management is key to 
achieving this. 

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, FFSBS, TOT training 
manuals 

Critical/essential factors for successful 
promotion 

Participatory Implementation, stakeholder 
capacity building, Functioning seed system, 
Stakeholder networks  

Partners/stakeholders for scaling up NGOs, extension, private service providers 
C: Current situation and future scaling up 
Current extent of reach None 
Challenges in dissemination Most farmers do not regard nutrient 

provision to pumping as important and may 
not easily adopt the technology. Most 
farmers produce pumpkin for fruit and not 
leaf, hence may not easily adopt the 
technology 

Recommendations for addressing the 
challenges 

Clear demonstration of the effect of crop 
nutrition and water application method on 
leaf and fruit quality. 

Lessons learned None 
Social, environmental, policy and market 
conditions necessary 

Understanding the attitude of community 
towards pumpkin production; household 
man-power endowment, community youth, 
men and women ratios.   

D: Economic, gender, vulnerable and 
marginalized groups (VMGs) 
considerations 
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Basic costs Not yet estimated 
Estimated returns Not yet estimated 
Gender issues and concerns in development 
and dissemination 

 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 regional markets due to 
their domestic roles 

 Women have less access to 
agricultural information, technology 
and knowledge 

. 
Gender issues and concerns in adoption and 
scaling up 

 opportunities exists for VMGs in 
Pumpkins production because the 
crop can be produced using locally 
available organic manures  

Gender related opportunities  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 issues and concerns in development 
and dissemination 

 opportunities exists for VMGs in 
Pumpkins production because the 
crop can be produced using locally 
available organic manures and 
leaves and fruits are available long 
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after other vegetables are off season 
VMG issues and concerns in adoption and 
scaling up 

 

VMG related opportunities  
E: Case studies/profiles of success stories 
Success stories No 

 
Application guidelines for users Pumpkin production leaflet, Training 

manual 
F: Status of TIMP readiness (1. Ready 
for upselling; 2. Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts KALRO-KABETE 
Lead organization and scientists The Center Director 

KALRO-Kabete 
P.O. Box 14733-00800 Nairobi 
Fredrick Wandera 

Partner organizations MoA, Universities and NGOs 

Gaps: 
Determination of location-specific soil nutrient status 

Drip irrigation of pumpkin 

TIMPs name Drip irrigation 

Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem addressed  With increasing effects of climate change every 
day, there are increasing incidences of 
unpredictable weather and erratic rainfall 
patterns 

 Crops under rain fed production systems are 
likely to suffer from effects of drought and 
insufficient amounts of rainfall during the 
cropping seasons 

What is it? (TIMP description)  Use of drip irrigation has been reported to save 
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up to 50-70%% of water used by farmers in rain 
fed systems. This technology combines well 
with the use of row planting and optimum 
spacing 

 Drip lines with optimized spacing are laid along 
the pumpkin  \rows at planting 

 Optimum amount of water is supplied to the 
plant during the critical stages of flowering and 
pod filling to maximize yields 

 Drip irrigation is well suited for small holder 
farm units 

Justification  To achieve the desired high yields, the crop 
needs to receive optimum amounts of water at 
the rightful time of its growth cycle 

 In pumpkin, applying irrigation under the 
foliage reduces development of mildew 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, larger 
plot demonstrations and training manuals 

Most effective approach On-farm experimentation, larger plot effect 
demonstrations and exchange visits,FFBS, Training 
manuals, brochures, leaflets and fact sheets 

Critical/essential factors for 
successful promotion 

Use of improved seed varieties, using drip irrigation 
kits  to convey water in the root zone  

Partners/stakeholders for scaling 
up and their roles 

MoALD, NGOs, extension, private service providers 

C: Current situation and future scaling up  

Current extent of reach Kakamega, Nyamira  

Counties where already 
promoted, if any 

Kakamega, Nyamira 

Counties where TIMP will be 
up-scaled 

Kakamega and Nyamira 

Challenges in dissemination  Lack of access to modern technologies e.g. 
improved varieties, crop pest and disease 
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management practices, irrigation 
 Lack of knowledge on soil and water management 

practice 
 Low production among farmers 
 Pumpkin is produced for fruit rather than leaf 
 Lack appropriate storage and postharvest 

technologies that would enhance its availability in 
and out of season 

 High cost of improved varieties compared to farm-
saved seeds 

Recommendations for 
addressing the challenges 

 Collective approach to production through FFSBS 

 Continuous training of farmers  

Lessons learned in up scaling, if 
any 

No up scaling carried out so far  

Social, environmental, policy 
and market conditions necessary 

 Advocate for increased production of pumpkin 
for leaf and fruit  using improved seed varieties  

 Encourage use of water harvesting technologies 
to promote irrigation use 

 To capacity build farmers on varieties suitable 
for leaf and fruit production respectively 

 

 
 
 
1.9 Drip Irrigation  
TIMP name Drip irrigation systems for small scale farmers 
Category (i.e. technology, innovation 
or management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Increased crop water stress caused by seasonal rainfall 

variability in rainfed production.  
What is it? (TIMP description)  The technology that supplements water in crop 

production systems. It allows the optimal usage of the 
limited water resource by dripping water 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.  

 Provides the opportunity for farmers to increase crop 
yields 
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Layout of a drip irrigation system in 
vegetables 

 Drip system is easy to design and operated  
 The layout can either be above surface or buried below 

the surface. 
 System provides efficient fertilizer usage (fertigation) 

with irrigation water 
Justification The impact of climate change (seasonal rain 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 Farmers 
Approaches used in dissemination Demonstration, farmer field schools, ASK trade and 

exhibition fairs 
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  
Partners/stakeholders for scaling up 
and their roles 

 County governments; capacity building, supportive 
policies and frameworks  

 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 

Makueni, Bomet, Kajiado, Machakos 

Current extent of reach Limited to high value tomato and vegetable farmers in the 
above counties 

Counties where TIMP will be 
promoted 

Kakamega Nyamira 

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  

 Drip poly tubing also tend to collapse causing inadequate 
water conveyance along the tube 

 Limited knowledge on the drip irrigation technology and 
its management 

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 free flow 
of water 
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 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 have also helped 
preserve moisture and additional nutrients to the soil   

 It is also important to link farmers to MFIs 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, 

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 system tend to reduce workload for all gender and 
provides significant positive impact on family food and 
nutritional intake.  

 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     

Gender related opportunities Opportunities available for women and men to generate 
sustainable income 

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 

VMG related opportunities Drip technology reduces the workload to the VMGs and 
provides an opportunity to make business because they are 
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mostly done on high value crops such as tomatoes and 
vegetables 

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. It is noted that linking markets to 
crops under drip is crucial for sustainability.  

 Covering the soil with organic matter (crop residue or 
green manures) in a drip system helps preserve moisture 
and provides additional nutrients to the soil, thus 
increasing the irrigation efficiency. 

Application guidelines for users  Use appropriate emitters during design and installation 
i.e. sites with elevation difference of over 1.5 meters (5 
feet), use pressure compensating emitters, while more 
level areas turbulent flow emitters works great. Gravity 
flow systems normally use short-path emitters 

 Use 1 or 2 emitters per plant depending on the size of the 
plant. Trees and large shrubs may need more. 

 In most situations install emitters at least 450mm (18″) 
apart.  600mm (24″) apart under 80% of the leaf canopy 
of the plant 

 Always have a backflow preventer to prevent water 
contamination by soil-borne disease. Use a 20mm (3/4″) 
vAIVe for most systems 

 Use 25mm (1 inch) PVC, PEX or polyethylene irrigation 
pipe for mainlines (“mains”) and laterals 

 The total length of the mainline and the lateral together 
should not be more than 120 meters (400 feet). 

 The length of drip tube should not exceed 60 meters from 
the point the water enters the tube to the end of the tube 

 Never bury emitters underground unless they are made to 
be buried 

 Don’t bury drip tube, moles or other rodents will chew it  
 Always install a flush vAIVe or end cap at the end of 

each drip tube. Automatic flush vAIVes are also available 
 
References 
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 
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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 Kabete, Waiyaki way 
Lead organization and scientists KALRO; Isaya Sijali 
Partner organizations AMIRAN Kenya, HortiPro, Agro-Irrigation, Aqua-Valley 

Services Ltd, Davis & Shirtliff, and many Micro finance 
institutions (MFIs) 

 
GAPS 
1. The impact of drip irrigation on economics of agriculture in the regions of adoption under 

study 
2. Limited irrigation packages suited to small farmers - improved irrigation, agronomy, credit, 

technical support and assistance with marketing – to spur adoption 
 
 
1.10.1 Mobile soil testing services. 

TIMP name Mobile soil testing services  
Category (i.e. 
technology, innovation 
or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem addressed  Declining soil fertility,  

 Limited access to soil testing services,  
 Long waiting durations between which farmers can get soil analysis 

results (centralized soil testing laboratories) 
What is it? (TIMP 
description) 

Mobile van mounted with the necessary soil testing equipment for rapid 
and on the spot soil testing services. 

Justification Our society is facing one of the biggest challenges- that of ensuring there is 
enough food resources for the ever-so-growing population. The importance 
of having healthy fertile soils is now bigger than ever, and understanding 
what is in our soils through soil testing is essential. 

Soil testing is the basis for good fertilizer management that maintains the 
productivity of soil and improves the quality of crops. Cropland has 
continued to lose its productivity over the years as a result of inadequate 
use of fertilizers, use of inappropriate fertilizers and removal of crop 
residues among other things. Judicious use of fertilizers based on soil 
analyses promotes more efficient fertilizer use and prevents environmental 
pollution from excess fertilizer application, cost efficient. However, limited 
access to soil testing services is depriving the farmers’ ability to make 
informed decisions with regard to soil management and fertilizer use. 

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP Farmers 
Approaches to be used 
in dissemination 

Mobile soil testing services at the soil collection centres.  
Awareness creation and sensitization campaigns to increase understanding 
of the importance of regular soil testing coupled with improved access to 
affordable soil testing services will increase the demand for soil testing 
services. 
Through partnerships with local Agro-vets and the County extension 
services, easy to read materials (leaflets) will be distributed. These leaflets 
will contain easy to follow steps on soil sampling, sample labelling, storage 
and transportation to the identified collection centres for soil testing and 
interpretation and recommendations.  

Critical/essential 
factors for successful 
promotion. 

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

2. Identification of acceptable soil collection centres. 
3. Adequate qualified staff to cover the large number of samples from 

the target 24 counties before the planting season begins. 
4. Well trained farmers on soil sampling, labelling and storage (GPS 

readings, physical description of the locations, crops to be planted 
are important information)   

5. Availability a van to mount the equipment. 
6. Farmers must understand, trust, and be willing to act upon the 

information provided  
Partners/stakeholders 
for scaling up and their 
roles  

County government extension staff- This forms an important team in the 
field where they provide training to the farmers alongside service providers 
and monitor the adoption of the technology in the county.  
Agrovets-Distribution of leaflets containing the soil testing procedures, 
helping farmers to get the right fertilizers guided by the recommendations. 
Soil Cares- this is a company already on the ground providing similar 
mobile soil testing services at farm gate, we may partner with them 
especially on the supply of portable soil scanners for field measurements. 

C: Current situation and future scaling up 
Counties where already 
promoted 

None 

Counties where TIMP 
will be upscaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

‐ Approximately 4 vans would be required to cover the targeted 24 
counties. A double carbin car Approximated at 5M each and 20M 
for the four cars. 

‐ Portable soil scanners to mount to the vans will cost approximately 
KES 480,000 thus approximately KES 1.92 M  

‐ Limited staff as each van requires 3 technical staff a total of 12 staff 
in to operate the four vans. 

‐ Lack of awareness on the importance of regular soil testing 
Suggestions for 
addressing the 
challenges 

‐ Employ 8 analytical chemistry interns to support the existing 
technical staff in the operations. 

‐ The portable soil scanners can be hired from soil cares and used 
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when only needed this may cut on the initial operation costs. 
‐ Carry out awareness and sensitization campaigns  
‐ Available efficient to use cars at KALRO can be serviced and 

branded to be used for this purpose. This may cut the cost of having 
to buy all the four new cars. 

Lessons learned in 
upscaling if any 

‐ Timely affordable soil information will guide on fertilizer use.  
‐ Farmers have reported frustration when they apply the wrong 

fertilizers and see no results because they did not take the first step 
to understand what the soil demand in terms of macro, micro 
nutrients and trace elements like Zinc and Sulphur. 

Social, environmental, 
policy and market 
conditions necessary 

‐ Socially acceptable – use of the innovation brings will lead to 
increase in food production, nutrition security, incomes and family 
cohesion. 

‐ Environmentally friendly - farmers only apply the right types in the 
right quantities and right amounts of fertilizers. No excess nutrients 
to contaminate ground and surface water. 

‐ Increased productivity will provide supply to the Markets. 
‐ Supporting frameworks/policies are available. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs ‐ Approximately 4 vans would be required to cover the targeted 24 

counties. A double carbin car Approximated at 5M each and 20M 
for the four cars. 

‐ Portable soil scanners to mount to the vans will cost approximately 
KES 480,000 thus approximately KES 1.92 M  

‐ Hiring 8 Analytical chemistry interns may cost 40000 per month 
approximately 320000 every month.  

‐ Consumables for each van may costs KES 500000 
Estimated returns  The farmer will invest an approximated KES 2000 to for soil testing 

to get the right fertilizer recommendations. 100% profit is expected 
over the cost of soil testing from an acre of maize. 

Gender issues and 
concerns in 
development and 
dissemination 

 Cultural barriers, in some communities woman do not own land and 
therefore might not be well represented in the training and the 
whole operations of the service 

 Male dominating in the operations of this service. 
 Youth disinterested in matters agriculture thus misrepresented. 

Gender issues and 
concerns in adoption 
and scaling up 

 Youth disinterested in agriculture affecting adoption and scaling up 
as they are the majority of the population. 

 Cultural barriers barring women from participating in training 
forums and yet they are the ones left at home to do agricultural 
activities.  

 Men leaving their farms for other economic activities in the cities. 
 The cost of the technology should be within reach of all the gender 

categories. 
Gender related 
opportunities 

 Offers the youth an employment opportunity: available willing 
youths will get casual jobs in soil sampling and sample pre-
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processing activities 
 Men and women offering transport services will also benefit from 

transporting soil samples to the collection centres. i.e the boda-boda 
services. 

VMG issues and 
concerns in 
development and 
dissemination 

 Insecurity may deprive the VMG a chance to be trained and to have 
the soil samples tested. For example Northern counties who are 
participating in this KCSAP project. 

 The cost of transport to a far soil collection centre might be an 
expensive undertaking for VMGs from for example Mandera 
County  to Garissa 

 Cultural barriers are also an important consideration among the 
VMGs and may hinder development and dissemination of the 
technology. 

VMG issues and 
concerns in adoption 
and scaling up 

 VMGs disinterested in agriculture affecting adoption and scaling up 
as they are the majority of the population. 

 Cultural barriers barring women among the VMGs from 
participating and yet they are the ones left to do agriculture in 
household. 

 Men leaving their farms for other economic activities in the cities. 
 The cost of the technology should be within reach of all the VMG 

categories. 
 

VMG related 
opportunities 

 This is a TIMP that will bring soil testing services nearer to the 
farmers and therefore is a saving and is also expected to improve 
productivity. More food and income for the VGMs. 

E: Case studies/profiles of success stories 
Success stories Farmers have reported increased agricultural production after regular soil 

testing and adhering to the fertilizer recommendation thanks to the 
accessible soil testing services at farm level offered by Soil Cares - 
https://www.agrocares.com/en 

Application guidelines 
for users 

 A mobile van is mounted with the necessary soil testing equipment; 
 Community soil sampling champions are identified and trained on 

good soil sampling procedures.  
 Identify and designate soil collection centres.  
 Set days when each centre will be visited, soil analysed and results 

and fertilizer recommendation and other management issues 
disseminated to the responsible farmers. 

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 Kabete, off Waiyaki way, 
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1.11 Integrated soil fertility management (ISFM) 

TIMP name Integrated soil fertility management (ISFM) 
Category (i.e. technology, 
innovation or management 
practice) 

Management practices 

A: Description of the technology, innovation or management practice 
Problem addressed Declining soil fertility, low organic matter, restoring soil structure and 

conserving the limited available moisture in crop production. 
What is it? (TIMP 
description) 
 
 

A set of soil fertility management practices that include the use of 
fertilizers, manure and improved seed combined to adapt practices to 
local conditions.  
The ISFM places emphasis on the importance of using often scarce 
resources like fertilizer and organic inputs efficiently through 
techniques such 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) 

Justification Soils within the farming system are heterogeneous due to spatial 
variability in soil fertility. These inherent differences arise from the 
parent material from which the soil has evolved, and the position in the 
landscape that influences how soil develops.  
A large proportion of soils in the KCSAP target project counties are 
derived from some of the oldest land surfaces which, due to weathering 
and cropping, have few nutrients left. Where younger, volcanic soils 
occur these are inherently richer in nutrients, but may have other soil 
fertility problems such as fixation of some critical nutrients such as 
phosphorus. Past management of the soils also has a major influence on 
soil fertility which in turn influences productivity.  
These challenges call for an integrated soil fertility management 
(ISFM) approach that combines appropriate interventions on soil 
management that include fertilizer use (manure and inorganic) and crop 
agronomy. The aim of ISFM is therefore to optimize agronomic use 
efficiency of the applied nutrients for improved crop productivity.  

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers 

Between Nairobi School and Kabete Army barracks 
P.O. Box 14733-00800, NAIROBI. 
Tel:  +254-020-2464435 Ext. 300 
E-mail: cd.narl@kalro.org 

Lead organization and 
scientists 

KALRO,  
Scientists: E. Mutuma, P. Kitiem, J. Mwaura, A. Esilaba, J. Wamuongo, D. 
Kamau. 

Partner organizations County government’s extension staff, Agrovets, Soil Cares. 
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Approaches to be used in 
dissemination 

Approaches to be used in the dissemination include:  
 On-farm demonstrations during farmer field schools 
 Training in workshops. 
 Extension information materials which will be distributed to 

farmers through farmer groups, Agrovets and the county 
extension offices. 

Critical/essential factors 
for successful promotion 

 Availability of affordable and quality manure, fertilizers and clean 
planting materials 

 Take into account variability between farms, in terms of farming 
goals, and objectives, size, labour availability, ownership of 
livestock, importance of off-farm income; and 

 Take into account amount of production resources (i.e. land, money, 
labour, crop residues) that different farming families are able to 
invest in. 

Partners/stakeholders for 
scaling up and their roles 

County government extension services –delivery of information inputs 
to farmers. Community farmer groups –Provide on farm demonstration 
plots to hold farmer field schools. Used to reach out to other farmers 
outside the groups and dissemination the technologies.  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos, Tharaka Nithi, Kakamega, Nyeri.  

Counties where TIMP will 
be promoted 

Busia, Kisumu, Bomet, Kericho Tharaka Nithi, West Pokot, Nyeri, 
Machakos, Taita Taveta, Isiolo, Lamu. 

Challenges in development 
and dissemination 

Lack of access of farmers to quality inputs, information, off-takers and 
credit is a huge challenge for effective development and dissemination 
of  ISFM. 

Suggestions for addressing 
the challenges 

Quality assurance mechanism to vet local Agro-vets who provide 
farming inputs to the farmers. 
Increasing access to information by the farmers through the local radio 
channels, extension services and distribution of information materials 
that a farmer can read at their convenient time. 
Planning and executing farming activities in partnerships with the 
market so that farmers grow crops for a certain market. 
Training on entrepreneurship and value addition 
Linking farmers to banking and credit services 

Lessons learned, if any A number of ISFM practices have been successfully brought to scale 
each of which leading to major improvements of livelihoods and land 
use. What’s more, these programs illustrated that access of farmers to 
quality inputs, information, off-takers and credit is of huge importance to 
achieve effective adoption of ISFM. 

Social, environmental, 
policy and market 
conditions necessary 

1. Environmentally friendly: 
 ISFM practices on fertilizer use are embedded on the principles 

of ‘4R’ stewardship (right source, right rate, right time and right 
place) that forms the basis of site-specific nutrient management 
thus limited or no pollution from excess application of fertilizers. 
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Furthermore, ISFM interventions on organic resource 
management related to input of crop residues and crop rotation 
are shared with Conservation Agriculture.  

 Practicing ISFM offers different benefits to mitigate Green 
House Gas emissions from agricultural systems. Fertilizer micro-
dosing, disseminated under the ISFM entry point significantly 
increase the recovery of N by crops.  Greater recovery of N by 
crops and retention of nitrate in soils, are two of the most 
important indicators for reduced emissions of nitrogen oxides in 
tropical farming systems. 

  Combining fertilizers and organic inputs also enhances fertilizer 
uptake and retention by balancing immobilization and release 
processes. 

2. Social economic benefits: Increased productivity will provide 
supply to the markets, improve food and nutrition security, bring 
social cohesion as there is adequate food and income for the 
households 

3. Supporting frameworks/policies are available 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  
Estimated returns  
Gender issues and concerns 
in development and 
dissemination 

Gender domain- Assets and Resources 
 Ownership of or access to land, farming inputs, information 

technologies (radios, cell phones) and credit is an important 
gender issue in ISFM 

Gender domain- Making decisions 
 Intra-household communication, negotiation and decision-

making about production roles (vary by crops), purchase and 
use of inputs, obtaining or use of credit, land allocations and 
use, what to grow, expenditures and savings is an important 
gender consideration in ISFM. 

Gender domain- Access and participation 
 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 big gender concern in ISFM. 

Gender issues and concerns 
in adoption and scaling up 

 Ownership of or access to land, farming inputs, information 
technologies (radios, cell phones) and credit will affect adoption 
and scaling up. 

 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 will 
affect adoption and scaling up. 

 Intra-household communication, negotiation and decision-
making about production roles (vary by crops), purchase and 
use of inputs, obtaining or use of credit, land allocations and 
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use, what to grow, expenditures and savings is an important 
gender consideration in ISFM  and will affect adoption and 
scaling up. 

Gender related 
opportunities 

 Increased agricultural produce will increase access to food and 
income among women, male and youth. 

 Youthful male and women will provide labour during the 
implementation of the technology. 

 Men and women operating Agro-vets will find market for the 
inputs as many farmers adopt to the ISFM technology. 

 The technology reduces pollution and emission of green House 
Gases creating a good living environment for all gender 
categories. 

VMG issues and concerns 
in development and 
dissemination 

 Lack of access to information 
 In attendance during awareness and sensitization campaigns due 

to physical body challenges or insecurity challenges. 
VMG issues and concerns 
in adoption and scaling up 

 The operating 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 

 Competing priorities and household decisions might hinder 
adoption and scaling up. 

 The technology involves carrying of heavy manure to the field 
which may be difficult for the physically weak VMGs. 

VMG related opportunities Application of ISFM 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 ‘A farmer reported an increase in maize grain yields from an average of 

2.0 to 4.6 ton/ ha, and soybean yields from 0.7 to 1.3 ton/ ha after 
application of ISFM technologies for 3 years. 
For example, in Malawi, about 30,000 farmers, as well as several 
hundred farmer associations and agricultural extension workers, have 
been trained in ISFM technologies. 
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Application guidelines for 
users 

Integrated Soil Fertility Management (ISFM) is an approach based on 
the following principles: 

 Neither practices neither based solely on mineral fertilizers nor 
solely on organic matter management are sufficient for 
sustainable agricultural production. 

 Well-adapted, disease- and pest-resistant germplasm is 
necessary to make efficient use of available nutrients. 

 Good agronomic practices - in terms of planting dates, planting 
densities, and weeding - are essential for ensuring the efficient 
use of scarce nutrient resources. 

 ISFM recognizes the need to target nutrient resources within 
crop rotation cycles, preferably including legumes, thus going 
beyond recommendations for single crops. 

F: Status of TIMP 
readiness (1. Ready for 
Upscaling; 2. Requires 
validation; 3. Requires 
further research) 

Ready for upscaling but validation will be done concurrently. 
 

G: Contacts  
Contacts Centre Director KALRO Kabete, off Waiyaki way, 

Between Nairobi School and Kabete Army barracks 
P.O. Box 14733-00800, NAIROBI. 
Tel:  +254-020-2464435 Ext. 300 
E-mail: cd.narl@kalro.org 

Lead organization and 
scientists 

KALRO, 
E. Mutuma, P. Kitiem, J. Mwaura, A. Esilaba, J. Wamuongo, D. 
Kamau. 

Partner organizations County governments 
 

2.3.5 TIMPs Name Pest and Disease Management 

Category (i.e. technology, 
innovation or 
management practice) 

Management Practice/technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed  Reduced yield due to pest and disease damage in pumpkins 
What is it? (TIMP 
description) 

Pest & disease management: 
 Use recommended pesticides when applicable for aphids, 

cucumber beetles, flea beetles, squash bugs, Western flower thrips, 
Fruit flies and whiteflies 

 Use of recommended fungicides against fungal diseases such as 
Downy mildew, powdery mildew, Angular leaf spot, phytophthora 
blight  

 Development of resistance/tolerance to bacterial and virus 
diseases.   
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 Integrated pest and disease management 
 Proper handling and application of pesticide chemicals 

Justification Pest and diseases  can cause 100% loss of yields if not controlled in 
time and in the right way  

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMPs  Farmers  
Approaches used in 
dissemination 

 On farm and on station demonstrations 
 Farmer field schools  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners: World Vegetable Centre, IITA,NGOs 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 

Critical/essential factors for 
successful promotion 

 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   

Partners/stakeholders for 
scaling up and their roles 

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

 Farmer leaders : Group organization 
 NGOs dealing with AIVs: Dissemination of the appropriate 

practices 
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 TIMPs will 
be up scaled 

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

 
 
Challenges in dissemination 

 Categorisation of AIVs as poor man’s crops and do not require 
management of pests and diseases 

 Up-scaling and creating awareness 
 Hands on training in appropriate pest and disease management 

practices 
Suggestions for addressing 
the challenges 

 Changing the notion that AIVs are a poor man’s crops and 
creating need for proper management 
 

Lessons learned in up scaling 
if any 

 Private Public Partnership promotion and marketing models have 
worked before in promotion of Gadam Variety. Therefore, there 
is possibility of extending to other value chains 

 Farmers need persistent hands on training in proper agronomic 
practices, Marketing and value addition for proper impact  

 Availability of market is key 
Social, environmental, policy  Creation of awareness on nutritive and commercial importance of 
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and market conditions 
necessary for development 
and up scaling 

the variety.  
 Frequent Policy review to subsidize farm inputs  
 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food formulations 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  
Estimated returns Estimated revenue per acre  
Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Women and youth have limited access to productive 
resources such as land, irrigation equipment, credit,  and 
quality seeds than men for large scale commercial pumpkin 
production 

 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 regional markets due to their domestic 
roles 

 Women have less access to agricultural information, 
technology and knowledge 

Gender related opportunities  The youths have opportunities in pest and disease 
management through spraying. 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 VMGs have limited access to productive resources such as 
land, credit and chemicals  

 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 

 VMGs have limited access to seed and information on new 
varieties and production techniques 

 VMGs have limited access to knowledge and information 
VMG related opportunities  Youths and those recovering from drugs have opportunities in 

pest and disease management through spraying.  
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

 

Application guidelines for 
users 

 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

requires validation 

G: Contacts 
Contacts  
Lead organization and 
scientists 

 

Partner organizations Agricultural University Colleges, MoALF, Retail market outlets 
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Integrated Manure Management (IMM) 

 
Technology name ALVs Integrated Manure Management TIMPS 
Category (i.e. technology, innovation 
or management practice) 

 Complementary technology 

A: Description of the technology, innovation or management practice 
Problem addressed Land degradation characterized by the declining soil 

fertility, low yields, increased soil moisture stress, 
increased soil erosion and poor soil health 
Poor manure management and handling leading to 
increased GHG emissions 

What is it? (TIMP description) Integrated Manure Management (IMM) is the optimal, 
site-specific handling of livestock manure from 
collection, through treatment and storage up to 
application to ALVs 

Justification The decline in soil fertility in smallholder system is a 
major factor inhibiting agricultural development on 
farms. It is estimated that soils are being depleted at 
annual rate of 22kg/ha for nitrogen, 2.5kg/ha for 
phosphorous, and 15kg/ha for potassium. 
Manure plays an essential role in the nutrient cycle 
where crops grow on land to feed livestock, which in 
return feeds the land with their manure. Recycling the 
(macro and micro) nutrients in manure reduces the need 
for additional fertilizer purchase. In general, adding 
manure to soils enhances soil fertility and soil health 
that leads to increased agricultural productivity, 
improved soil structure and biodiversity.  
Given the acute poverty and limited access to mineral 
fertilizers, manure has the potential providing the 
limiting nutrients and improving the soil health. 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers  
Approaches used in dissemination Open and field days  

Exchange visits 
Demonstration farms 

Critical/essential factors for 
successful promotion 

 Training on feeding, management and use of manure 
 Dissemination approach used to reach target farmers 
 Model demonstration plots using cereal crops 

Partners/stakeholders for scaling up 
and their roles 

County governments, Provide extension services, farmer 
mobilization and policy formulation

ILRI, technical backstopping
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NGOs – micro financing services

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Tharaka Nithi, Kajiado, Uasin Gishu 

Current extent of reach Though small scale farmers in the counties apply 
manures and composts on their farms, they do not 
optimize on usage. 

Counties where TIMP will be 
promoted 

Bomet, Kericho, Laikipia, West Pokot, Taita Taveta, 
Nyandarua, Lamu, Tana river, Baringo, Marsabit, 
Garissa, Siaya, Kisumu 

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 in the skill for manure management 
‐ Lack of proper mobilization mechanism for reaching 

many farmers  
Suggestions for addressing the 
challenges 

 Establishment of many demonstration plot by 
counties 

 Capacity building of pastoral communities on 
manure management and its benefit 

 Continuous capacity building of demonstration 
farmers and extension workers 

 Use of approaches to mobilize farmer to attend 
demonstration forums 

Lessons learned if any ‐ Proper use of manures improves soil fertility  
‐ Use of manures enhances crop productivity  
‐ Skills in manure preparation, storage and application 

Social, environmental, policy and 
market conditions necessary 

Applying manure to soils saves on purchase of inorganic 
fertilizer, increases crop yield and saves water.  
 
Propagation of invasive species when the seed is 
ingested by the animal and passed to crop field 
Manure can harbour pathogens which can cause disease 
outbreaks to livestock 
Contamination of water sources by leaching of nutrients 
Organic manures when poorly handled increase GHG 
emissions. However, IMM provides practices that are 
able to minimize 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 which take a lot 
of effort and time 
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Using locally available manure/composts saves on 
purchase of inorganic fertilizer. 

Estimated returns Returns dependent on crop and crop varieties in the 
value chain where IMM is practiced 

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 
 

Gender related opportunities Manure is locally available for farm households with 
keep livestock, hence opportunities available for both 
men and women. 

VMG issues and concerns in 
development, dissemination, adoption 
and scaling up 

It is labour intensive in terms of handling and 
application hence may disadvantage VMGs. 
The VMGs are also resource poor, hence may not have 
access adequate manures, e.g. need many livestock  

VMG related opportunities Manure is locally available for those farm households 
with livestock and can build on what they already own 

E: Case studies/profiles of success stories 
Success stories Farmers who adopt manure management practice have 

reported improved soil health and increased  crop yield, 
and sustainable source of income 

Application guidelines for users The guideline focus on the following areas:- 
Animal feeds 
Livestock housing and manure collection 
Manure storage to preserve nutrient and avoid loses 
Manure treatment for ease of transport and application 
in the field 
Timing of application  for maximum utilization by the 
crop 
Anaerobic digestion for biogas production 
Regular analysis of manure to ascertain the quality 
Manure/Composts take a long time to cure, hence need 
good planning prior to use 

F: Status of TIMP readiness  
(1=Ready for upscaling: 2=Requires  
validation; 3=Requires further 
research 

2  

G: Contacts  
Contacts Director 

Environment & Natural Resources 
KALRO Secretariat 

Lead organization and scientists KALRO, S. Kimani, E.Mutuma, D. Kamau, M. Okoti, J. 
Wamuongo, A. Esilaba, F.Wandera 

Partner organizations County government,  
Private Public Partnerships 
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Research gaps 

1. Promote IMM complementary technology in counties that have not practiced it. 
2. Conduct nutrient budget study on selected farms utilizing manures (including composts) 

in each of the 24 Counties. 
 

11.4 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.4.1 TIMP Name Power tiller 

Category (i.e. technology, innovation 
or management practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed 
preparation, in the commercialized AIV 
commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
 Poor inconsistent land preparation 

What is it? (TIMP description) A Power Tiller is a two-wheeled agricultural implement 
fitted with rotary tillers, disk harrow, moldboard plough, 
trailer, water pump or chisel at alternate times for easing 
farm operations. It can complete 1ha per day by one 
operator in about two hours. This will vary depending on 
the climatic conditions, soil types, soil moisture content, 
stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with 
the technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller 
helps in preparing the soil, sowing seeds, planting seeds, 
spraying the fertilizers, herbicides and water. In addition 
to it also helps in pumping water, harvesting, threshing 
and transporting crops. A power Tiller is ideal where the 
land size is small. Farm sizes average less than one 
hectares which limit turning ability of conventional 
tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP AIV farmers and researchers 

Approaches used in dissemination Field Demonstrations and training, Agricultural shows 
(ASK) and other exhibitions 

Critical/essential factors for successful 
promotion 

Timeliness, efficiency, cheap cost, multiple usage 

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 

Machakos 

Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination  Lack of the machines 

 High initial  cost for small-scale farmers to import or 
when fabricated. 

Suggestions for addressing the 
challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling if any Mechanization in agriculture increases production 

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 280,000 

Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, adoption 
and scaling up 

 Gender Unfriendly and expensive machines 
 AIV 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 
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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  Demonstrations and training 
 User manuals 

F: Status of TIMP readiness (1-ready 
for upscaling;, 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, Egerton University 
Nasirembe W, 

Partner organizations Local Fabricators 

 

11.4.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 

A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP 
description) 

A seed drill is a farm implement that sow seeds at a desired seeding 
rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
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seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 
have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

 Mechanization in agriculture increases production through 
efficient operations 

 Timely planting 

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

Basic costs 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 

 Demonstrations and training 
 User manuals 

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, Egerton University 

 

11.4.3 TIMP Name Sprayer 

Category (i.e. technology, Technology 
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innovation or management 
practice) 

A: Description of the technology, innovation or management practice 

Problem to be addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  

Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
herbicides 

 To control 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 To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 
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Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 
AIV 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 
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Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

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 

 

11.4.4 TIMP Name Knapsack weeder 
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 threshing and 
winnowing of AIV 
Quality of leaf 

What is it? (TIMP description) 

 

It is a hand held machine that simultaneously cut the soil 
and weeds in AIV and is an intermediate technology 
machine appropriate for Small Holder Farmers, It is 
designed to weed specified spacing inter raw within AIVs 
as; Amaranthus, African night shade, cow pea, spider plant, 
etc. 

Justification To make AIV weeding faster, less tedious and more 
effective. Attract the youth to agribusiness through 
operation of the machines. Hand weeding is tedious and 
time consuming while manual operations are timewasting 
and expensive.  
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B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

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 

Machakos 

Counties where TIMP will be up 
scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 
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 of local 
industry 

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 AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

AIV Knapsack weeder designed for easy start and 
operation. Men have been drawn to AIV weeding by the 
machine. This task was predominantly for women before 
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dissemination the introduction of the machine. 
Gender related opportunities Creates employment at production, transportation, 

processing and distribution  
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it 
more usable. 

 Knapsack weeder is affordable and could help VMGs 
exploit 

VMG related opportunities Can create employment for VMG at local level 
E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for users  Demonstrations and training 
 User manuals 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

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 Nasirembe W 
Egerton University 

Partner organizations Tecsols Ltd - Nakuru 
 

11.4.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
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minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 

Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 

dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 

backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 
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Lessons learned in up scaling 
if any 

 Products from local/indigenous crops attract huge market, 
yet very little is being done to promote growth 

 Mechanization is key to increased production 

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 KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 

Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 



68 
 

 

 

POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, 
innovation or management 
practice 

Management Practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 

Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
superior quality fetch higher prices in the market. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
 

Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 
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provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing 
the challenges 

Pay premium price to higher quality vegetables. 

Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women  have less  access to information on  pumpkin fruit 
packaging  

 Women have limited access to markets for pumpkins 
 Women  have less  access to extension services 
 Women have limited access to training and education on 

pumpkin  
Gender related 
opportunities 

Opportunities exist for women in packaging the pumpkin fruits. 
Youths can distribute and market the products 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on  the fruit packaging  
 VMG  have less  access to extension services 
 VMG  have limited access to training and education on the 

fruit packaging  
 Opportunities  exists in preparation and marketing of the 

various bean  recipes 
 

VMG related opportunities Opportunities exist for women in packaging the pumpkin fruits. Sale 
of sorted and graded AIVs  is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
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F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Ready for up-scaling 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 

 

2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
water in the sand. 

Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 
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workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
materials 

Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
to provide farmers with knowledge on ZECC  

C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development, 
dissemination, adoption and scaling up 

 

VMG related opportunities VMGs can operate the cooling device at vegetable 
collection points 

E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  



72 
 

Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 

 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses due to lack of appropriate cooling 

technologies for vegetables 
What is it? (TIMP description) 

 
 

 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 

Justification CoolBot provides inexpensive, effective cooling. 
Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 
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Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBotTM Technology  

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up 
scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 

- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in  AIVs have high commercial potential and, therefore, its 
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development, dissemination, 
adoption and scaling up 

promotion and value addition will benefit all VMGs 
 High quality AIVs will lead to enhanced production and 

consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally 
produced high quality AIVs. 

 Nutritionally, use of the technology can reduce 
postharvest losses and enable VMGs have enough AIVs 
to consume, hence get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  



75 
 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

The optimal use of Wakati One is outside, in a warm and dry 
climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 
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technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and KALRO 
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scientists Francis Wayua, Christine Ndinya-Omboko 
Partner organizations KEBS, MoALF 

 

GAPS: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 

 

MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 

Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be Kakamega, Nyamira 
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up scaled 
Challenges in dissemination  Lack of knowledge on the technology and the benefits  

 Limited awareness of the technology by farmers and traders 
  

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 
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G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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AGRIBUSINESS, MARKET ASSESSMENT AND SOCIO ECONOMICS: REQUIRED 
INFORMATION, KNOWLEDGE AND INNOVATION ON AIVs TIMPs,  

Technology name  

Category (i.e. technology, innovation or 
management practice) 

Information, knowledge and innovation 

A: Description of the technology, innovation or management practice 

Problem addressed AIVs production in Kenya is mostly done as subsistence farming 
and traditional pass time undertaking by smallholders. There is 
disconnect between production and marketing because most 
farmers produce AIVs without clear marketing strategies. Rarely 
is enterprise analysis and planning done before establishing an 
enterprise, hence the need of re-focusing farmers to practice 
farming as a business. This situation occurs due to poor attitude 
to business, inadequate availability and use of 
socioeconomic information, knowledge and innovation 
for improved adoption, productivity, income and 
nutrition.  

What is it? (TIMP description) -Thematic  
focus   for AIVs value chains 

 

A: Agribusiness 
Concepts on business  and agribusiness management 
Key requirements for AIVs enterprise management 
Record keeping  
Economic analysis of AIVs enterprises under different 
TIMPS: 
 Enterprise budgeting 
 Gross margin analysis  
 Partial budget analysis  
 Benefit cost analysis 

AIVs Business planning 
AIVs business financing 

 

B: Market Assessment and policy analysis 

Identifying market assessment methods, procedures 
and  tools: Availability and accessibility of TIMPs; 
demand and supply of AIVs  products 
Conducting a market assessment 
Facilitating farmers or their groups in developing a 
marketing plan (marketing models such as collection 
points, Community Production and Marketing 
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Systems (COPMAS)) 
Policy and institutional analysis 

Justification AIVs farming business is important especially in Kenya, 
which is facing a high rate of unemployment, 
malnutrition and poverty. Agribusiness is seen as the best 
way to create more jobs and alleviate poverty. AIVs 
business requires improved knowledge, skills and 
attitude of the stakeholders.  

Socio economic interventions and analyses provide 
information and knowledge that is required by users of 
TIMPs and policy makers to make decisions to adopt or 
support TIMPs of particular value chains. This 
information can be in form of economic viability, social 
acceptability, adoption and impacts of a TIMPs, market 
information and required policy interventions by 
stakeholders to support the development, promotion and 
adoption of CSA TIMPs.  

Region promoted Kakamega, Nyamira, Kisii, Counties  

B: Assessment of dissemination and scaling up/out approaches 

Users of information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

All stakeholders in the value chains 

 

Approaches used in dissemination  Training in workshops 
 Farmer field Business schools (FFBS) 
 Participatory R&D approaches  
 Feedback workshops 
 Fact sheets 
 Brochures  
 Field days 
 Policy round table dialogues  
 Policy briefs  
 Value chain meetings 
 Innovation platforms 
 Value chains actors’ meetings 
 Common interest group meetings 
 Scientific conferences 
 Mass media 
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 Stakeholders’ meetings/forum 
 Project planning meetings  
 Agricultural shows 
 ICTs 

Most effective approach Training workshops, Innovation platforms, Feedback 
workshops, field days, policy dialogue meetings, project 
planning meetings,  COPMAS (Commercial villages 
Community production and marketing system) model; 
Producer associations, exchange visits 

Critical/essential factors for successful 
promotion of Information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

Accuracy and reliability of the information, knowledge 
and innovation 

Holistic packaged information and knowledge on TIMPs; 
Effective delivery systems 

Willingness and ability of stakeholders to embrace and 
use the information 

Partners/stakeholders for scaling up of 
socio-economics on TIMPs 

KALRO, County Governments, development partners, 
National Governments agencies, farmers organizations, 
other research institutions, civil society and Faith based 
organizations 

C: Current situation and future scaling up 

Current extent of reach Limited to project beneficiaries 

Challenges in dissemination Mismatch between information and technology 
availability; inadequate socio-economics information on 
TIMPs, and inadequate use of available information in 
decision making.  Awareness of TIMPs only in small and 
limited project sites. 

Recommendations for addressing the 
challenges 

Strengthening linkages with various information delivery 
channels and actors 

Lessons learned Information on TIMPs that address stakeholder needs 
and are cost-effective are most likely to be adopted 
because private sector are driven by commercial interest. 

 Low accessibility to TIMPs is a major barrier to uptake 
of the TIMPs. 
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Social, environmental, policy and market 
conditions necessary 

Supportive biophysical, institutional, business and policy 
environment;  

Availability, access, affordability and acceptability of 
TIMPS;  

Stable and reliable and remunerative markets for 
technology/ input supplies and output products 

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

Basic costs Cost of collecting and collating data and information 

Estimated returns Returns dependent on location, types of TIMPs applied 
and AIVs  species 

Gender issues and concerns in development 
and dissemination 

Focus is more on gender disaggregated data as a measure 
of gender mainstreaming;  
Less focus on gender empowerment and inclusion 

Gender issues and concerns in adoption and 
scaling up 

Consideration of productive, reproductive and 
community roles;  
Differential gender access, control and ownership of 
productive resources and assets, workload on women, 
drudgery 

Gender related opportunities Knowledge on profitable value chains to invest in and 
TIMPs to adopt, especially by women and vulnerable 
groups. Employment opportunities for youth in 
information and knowledge dissemination through ICT 

VMG issues and concerns in development 
and dissemination 

 Low purposive social inclusion through project 
designs and implementation 

 Inability of VMGs to participate in development and 
dissemination processes. 

 Low access to financial resources, labour, asset 
ownership and limited empowerment. 

 The VMGs who are physically disadvantaged, 
especially those with impaired hearing and seeing 
may be disadvantaged to gain information and 
knowledge.  

VMG issues and concerns in adoption and 
scaling up 

Targeting of interventions that improve VMG alternative 
livelihoods 

VMG related opportunities Information and knowledge on profitable value chains to 
invest in and TIMPs to adopt can be accessed. 

E: Case studies/profiles of success stories 
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Success stories • Increase of yields and consumption of 
AIVs in Western Kenya under KALRO/Purdue 
Hortnutrition project that concurrently promoted 
production, behaviour change communication 
(BCC) and consumption of AIVs 

  

Application guidelines for users Agribusiness and market assessment manual, handouts 
on thematic areas 

F: Contacts  

Contacts Director, Socio-economics and Policy Development, 
KALRO 

Lead organization and scientists KALRO Socio economic Scientists in different institutes; 
Biophysical scientists  

Partner organizations Universities, CGIARs. MOALFC,KIPPRA, TEGEMEO, 

 

Research Gaps 

1. Limited information on success stories of AIVs.  
2. Cultural issues in participation in some AIVs species value chains 
3. Low information on profitability of AIVs in the project areas 

 
VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

A cabinet solar dryer for drying vegetables 
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Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 

 Provide loans / capital to farmers groups to acquire the solar dryers 
 Capacity building of local artisans on repair and maintenance 

Lessons learned in up 
scaling if any 

 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

Solar dried vegetables can be used in the dry season 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
Estimated returns Increased income, nutrition 

Reduced postharvest losses 
Gender issues and Solar driers can be fabricated by youth groups 
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concerns in development 
,dissemination, adoption 
and scaling up 
Gender related 
opportunities 

All genders can be involved in processing of solar dried vegetables 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Lack of access to information and sensitization on solar drying, and 
the nutritional benefits of the solar dried products can be hindrance to 
VMGs adoption 

VMG related opportunities Solar drying present opportunities for longer storage of indigenous 
vegetables 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

 

Research Gaps 

4. Limited information on success stories of AIVs.  
5. Cultural issues in participation in some AIVs species value chains 
6. Low information on profitability of AIVs in the project areas 

 

Pumpkin Value Addition 

2.8.1 TIMP Name Pumpkin Fruit Flour  
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Category (i.e. technology, 
innovation or management 
practice 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be addressed  Pumpkin consumption at household level is very low and 

market opportunities for products are minimal 
 Limited utilization of pumpkin 
 Lack of processing of pumpkin fruit 

What is it? (TIMP description) 

 

Diversification of processing of pumpkin fruit through 
dehydration of sliced fruit and milling to produce pumpkin flour.  

Justification  Pumpkin fruit is drought tolerant, naturalized in most regions 
of Kenya; highly nutritious and has versatile utilization modes 

 Pumpkin fruit utilization and consumption options are few 
among many communities 

 Pumpkin traditional dishes are not palatable to youth and 
children 

 Promotion of value added products will enhance adoption and 
production 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, recipe brochures and journals 
Farmers’ education days/seminars, exhibitions/outreach weeks, 
mass media 

Critical/essential factors for 
successful promotion 

 Availability of processing and value addition inputs 
 Well organized farmer groups 
 Value addition trainers 

Increasing awareness on economic and nutrient benefits of 
pumpkin fruit among consumers (all community members, all 
ages) 
The technology can be adopted at the village level 
The ingredients can be locally obtained 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in value addition. They will also 
provide land for establishment of small-scale flour processing 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on pumpkin fruit farming for high 
production  

 Nutritionists- increase awareness on high health and 
nutritional benefits of pumpkin fruit to community members 

 Nutritionists- train farmers on proper dehydration procedure to 
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do it themselves 
 Donors- financial support to set up a central processing plant 

for  dehydration and milling process of pumpkin fruit 
 NGOs and market agents to create opportunities for trained 

groups 
 KEBS – Standards formulation for pumpkin flour, 

certification of private pumpkin flour processors 
 Supermarkets and institutions (e.g. schools and hospitals) will 

provide markets for pumpkin flour 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Tharaka Nithi 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Low opinion of most farmers and household consumers about 
pumpkin fruit, some feed to animals 

 High cost of enhanced solar drying compartment for adoption 
by farmers 

 Lack of  processing plant (for slicing fresh fruit and for 
milling dried fruit) and accredited production (bakery) unit 

 Unavailability of the required inputs 
 In cohesiveness of farmer groups 
 resource poor farmers  

Suggestions for addressing the 
challenges 

 Sensitize agricultural extension officers on promoting 
pumpkin fruit among famers for increased production 

 Funding is required for the set up to begin the processing and 
production units 

 Formation of strong farmer organization through involving 
County governments and extension partners 

 Train farmers on production and value addition 
 Markets for value added products 

Lessons learned in up scaling if 
any 

- 

Social, environmental, policy 
and market conditions 
necessary for development and 
up scaling 

 Assist farmers to afford the enhanced solar drier to make local 
processing of pumpkin fruit possible 

 Train farmers on how best to process the pumpkin fruit to 
preserve maximum nutrients and promote microbial safety of 
dried fruit 

 Acceptance of pumpkin food products by all social classes  
 To expand pumpkin uses a policy on blending and baking with 

pumpkin is needed 
 Implementation of the flour blending policy 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Acquiring an enhanced solar dryer is expensive (one for small 

scale use can retail for about sh. 65,000/=) but farmers can be 
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supported to afford it through donors/fabricating companies 
Estimated returns High: Nutrition, income 

The value added product will be available for their household 
consumption all year round and for sale 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Pumpkin fruit processing is mainly done by women, However, all 
genders can be involved in pumpkin fruit production and  
processing  
Youth and children may not like pumpkin foods but value addition 
may help 

Gender related opportunities All genders can process and sell value added pumpkin flour 
Women farmers have better opportunities in the value added 
products because they feed the community 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

Processing of pumpkin fruit can support availability of value 
added nutritious pumpkin fruit to the VMGs 
Financial issues 

VMG related opportunities More household nutrition security and income 
Sale of local processed is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Tangakona Village Processors in Busia County is processing and 
selling pumpkin flour 

Application guideline for users The recipes can be sourced from KALRO utilization and value 
addition programmes 
More recipes can be sourced from “Smart Food Initiative”  
program by ICRISAT and partners 
Reference 
Smart food cook book (www.icrisat.org) 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps in pumpkin flour 

 Flour conversion of ratio (i.e. pumpkin fruit: flour conversion ration) 
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 Characterisation of pumpkin varieties for suitability for flour production 
 Nutritional content of pumpkin flour 
 Promotion campaigns to increase consumption and local processing of pumpkin fruits for 

continuous consumption of the value added product all year round 
 Cost-benefit analysis and gross margins analysis of pumpkin flour production 
 
 

2.8.1 TIMP Name Nature – Super Pumpkin Cake  
(20% Pumpkin flour substitution) 

Category (i.e. technology, 
innovation or management 
practice 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be addressed  Poor community nutritional status resulting from unhealthy 

snacks easily accessible in today’s market, especially in urban 
settings  

 Pumpkin consumption at household level is very low and 
market opportunities for products are minimal 

 Limited utilization of pumpkin 
 Lack of processing of pumpkin fruit 

What is it? (TIMP 
description) 

 

Diversification of utilization of pumpkin fruit: product development by 
blending pumpkin flour into snack food 

Justification Pumpkin-blended snacks are highly nutritious (rich in micro- and 
macro-nutrients), high in fibre and lots of health benefits including 
presence of antioxidants 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, dealers in fast food, bakeries  

Farmers and extension workers, women and youth groups, household 
consumers 

Approaches used in 
dissemination 

Training workshops, recipe brochures and journals 
Farmers’ education days/seminars, exhibitions/outreach weeks, mass 
media 

Critical/essential factors 
for successful promotion 

 Availability of processing and value addition inputs 
 Well organized farmer groups 
 Value addition trainers 
 Increasing awareness on economic and nutrient benefits of 

pumpkin fruit among consumers (all community members, all 
ages) 
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 The ingredients can be locally obtained 
Partners/stakeholders for 
scaling up and their roles 

 Baking industry- mass production of healthy snacks for provision 
in Kenya market 

 Farmers groups to be trained in value addition. They will also 
provide land for establishment of small-scale cake processing 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on pumpkin fruit farming for high production  

 Nutritionists- increase awareness on high health and nutritional 
benefits of pumpkin fruit to community members 

 Nutritionists- train farmers on cake making from pumpkin 
 NGOs and market agents to create opportunities for trained groups 
 KEBS – Standards formulation for pumpkin flour, certification of 

private pumpkin flour processors 
 Supermarkets and institutions (e.g. schools and hospitals) will 

provide markets for pumpkin cake 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

None 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of  processing plant and accredited production unit 
 Unavailability of the required inputs 

Suggestions for addressing 
the challenges 

 Funding is required for the set up to begin the processing and 
production units 

 Formation of strong farmer organization through involving County 
governments and extension partners 

 Train farmers on production and value addition 
 Markets for value added products 

Lessons learned in up 
scaling if any 

Study has shown great acceptability and willingness to consume the 
blended products among consumers 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 KEBS certification of the processing/production units and products 
 There is ready market for the improved snack products 
 Train farmers on how best to process the pumpkin fruit to preserve 

maximum nutrients and promote microbial safety of pumpkin cake 
 Acceptance of pumpkin food products by all social classes  
 To expand pumpkin uses a policy on blending and baking with 

pumpkin is needed 
 Implementation of the flour blending policy 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not yet done 
Estimated returns High: Nutrition, income 

The value added product will be available for their household 
consumption all year round and for sale 

Gender issues and 
concerns in development 

Pumpkin fruit processing is mainly done by women, However, all 
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,dissemination, adoption 
and scaling up 

genders can be involved in pumpkin fruit production and  processing  
Youth and children may not like pumpkin foods but value addition 
may help 

Gender related 
opportunities 

All genders can process and sell value added pumpkin cake 
Women farmers have better opportunities in the value added products 
because they feed the community 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Processing of pumpkin fruit can support availability of value added 
nutritious pumpkin cake to the VMGs 
 

VMG related opportunities Sale of local processed pumpkin cake is possible by various VMGs 
when supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Consumers involved in products’ marketability test highly 
recommended products to be regularly supplied for their consumption 

Application guideline for 
users 

Pumpkin Processing Recipes from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 
Gaps 
 Characterisation of pumpkin varieties for suitability for flour production 
 Nutritional content of pumpkin cake 
 Promotion campaigns to increase consumption and local processing of pumpkin fruits for 

continuous consumption of the value added product all year round 
 Cost-benefit analysis and gross margins analysis of pumpkin cake production 
 
 
 
 

2.8.1 TIMP Name Nature – Super Pumpkin Cookies  
(5% Pumpkin flour substitution) 

Category (i.e. technology, 
innovation or management 

Innovation 
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practice 
A: Description of the technology, innovation or management practice 
Problem to be addressed  Poor community nutritional status resulting from unhealthy 

snacks easily accessible in today’s market, especially in urban 
settings  

 Pumpkin consumption at household level is very low and 
market opportunities for products are minimal 

 Limited utilization of pumpkin 
 Lack of processing of pumpkin fruit 

What is it? (TIMP 
description) 

 

Diversification of utilization of pumpkin fruit: product development by 
blending pumpkin flour into snack food 

Justification Pumpkin-blended snacks are highly nutritious (rich in micro- and 
macro-nutrients), high in fibre and lots of health benefits including 
presence of antioxidants 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, dealers in fast food, bakeries  

Farmers and extension workers, women and youth groups, household 
consumers 

Approaches used in 
dissemination 

Training workshops, recipe brochures and journals 
Farmers’ education days/seminars, exhibitions/outreach weeks, mass 
media 

Critical/essential factors 
for successful promotion 

 Availability of processing and value addition inputs 
 Well organized farmer groups 
 Value addition trainers 
 Increasing awareness on economic and nutrient benefits of 

pumpkin fruit among consumers (all community members, all 
ages) 

 The ingredients can be locally obtained 
Partners/stakeholders for 
scaling up and their roles 

 Baking industry- mass production of healthy snacks for provision 
in Kenya market 

 Farmers groups to be trained in value addition. They will also 
provide land for establishment of small-scale cake processing 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on pumpkin fruit farming for high production  

 Nutritionists- increase awareness on high health and nutritional 
benefits of pumpkin fruit to community members 

 Nutritionists- train farmers on cake making from pumpkin 
 NGOs and market agents to create opportunities for trained groups 
 KEBS – Standards formulation for pumpkin flour, certification of 

private pumpkin flour processors 
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 Supermarkets and institutions (e.g. schools and hospitals) will 
provide markets for pumpkin cake 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

None 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of  processing plant and accredited production unit 
 Unavailability of the required inputs 

Suggestions for addressing 
the challenges 

 Funding is required for the set up to begin the processing and 
production units 

 Formation of strong farmer organization through involving County 
governments and extension partners 

 Train farmers on production and value addition 
 Markets for value added products 

Lessons learned in up 
scaling if any 

Study has shown great acceptability and willingness to consume the 
blended products among consumers 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 KEBS certification of the processing/production units and products 
 There is ready market for the improved snack products 
 Train farmers on how best to process the pumpkin fruit to preserve 

maximum nutrients and promote microbial safety of pumpkin cake 
 Acceptance of pumpkin food products by all social classes  
 To expand pumpkin uses a policy on blending and baking with 

pumpkin is needed 
 Implementation of the flour blending policy 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not yet done 
Estimated returns High: Nutrition, income 

The value added product will be available for their household 
consumption all year round and for sale 

Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

Pumpkin fruit processing is mainly done by women, However, all 
genders can be involved in pumpkin fruit production and  processing  
Youth and children may not like pumpkin foods but value addition 
may help 

Gender related 
opportunities 

All genders can process and sell value added pumpkin cake 
Women farmers have better opportunities in the value added products 
because they feed the community 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Processing of pumpkin fruit can support availability of value added 
nutritious pumpkin cake to the VMGs 
 

VMG related opportunities Sale of local processed pumpkin cake is possible by various VMGs 
when supported 

E: Case studies/profiles of success stories 
Success stories from Consumers involved in products’ marketability test highly 
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previous similar  projects recommended products to be regularly supplied for their consumption 
Application guideline for 
users 

Pumpkin Processing Recipes from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 
 

2.8.1 TIMP Name Nature – Super Pumpkin Mandazi  
(5% Pumpkin flour substitution) 

Category (i.e. technology, 
innovation or management 
practice 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be addressed  Poor community nutritional status resulting from unhealthy 

snacks easily accessible in today’s market, especially in urban 
settings  

 Pumpkin consumption at household level is very low and 
market opportunities for products are minimal 

 Limited utilization of pumpkin 
 Lack of processing of pumpkin fruit 

What is it? (TIMP 
description) 

 

Diversification of utilization of pumpkin fruit: product development by 
blending pumpkin flour into snack food 

Justification Pumpkin-blended snacks are highly nutritious (rich in micro- and 
macro-nutrients), high in fibre and lots of health benefits including 
presence of antioxidants 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, dealers in fast food, bakeries  
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Farmers and extension workers, women and youth groups, household 
consumers 

Approaches used in 
dissemination 

Training workshops, recipe brochures and journals 
Farmers’ education days/seminars, exhibitions/outreach weeks, mass 
media 

Critical/essential factors 
for successful promotion 

 Availability of processing and value addition inputs 
 Well organized farmer groups 
 Value addition trainers 
 Increasing awareness on economic and nutrient benefits of 

pumpkin fruit among consumers (all community members, all 
ages) 

 The ingredients can be locally obtained 
Partners/stakeholders for 
scaling up and their roles 

 Baking industry- mass production of healthy snacks for provision 
in Kenya market 

 Farmers groups to be trained in value addition. They will also 
provide land for establishment of small-scale cake processing 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on pumpkin fruit farming for high production  

 Nutritionists- increase awareness on high health and nutritional 
benefits of pumpkin fruit to community members 

 Nutritionists- train farmers on cake making from pumpkin 
 NGOs and market agents to create opportunities for trained groups 
 KEBS – Standards formulation for pumpkin flour, certification of 

private pumpkin flour processors 
 Supermarkets and institutions (e.g. schools and hospitals) will 

provide markets for pumpkin cake 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

None 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of  processing plant and accredited production unit 
 Unavailability of the required inputs 

Suggestions for addressing 
the challenges 

 Funding is required for the set up to begin the processing and 
production units 

 Formation of strong farmer organization through involving County 
governments and extension partners 

 Train farmers on production and value addition 
 Markets for value added products 

Lessons learned in up 
scaling if any 

Study has shown great acceptability and willingness to consume the 
blended products among consumers 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 

 KEBS certification of the processing/production units and products 
 There is ready market for the improved snack products 
 Train farmers on how best to process the pumpkin fruit to preserve 

maximum nutrients and promote microbial safety of pumpkin cake 
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scaling  Acceptance of pumpkin food products by all social classes  
 To expand pumpkin uses a policy on blending and baking with 

pumpkin is needed 
 Implementation of the flour blending policy 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not yet done 
Estimated returns High: Nutrition, income 

The value added product will be available for their household 
consumption all year round and for sale 

Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

Pumpkin fruit processing is mainly done by women, However, all 
genders can be involved in pumpkin fruit production and  processing  
Youth and children may not like pumpkin foods but value addition 
may help 

Gender related 
opportunities 

All genders can process and sell value added pumpkin cake 
Women farmers have better opportunities in the value added products 
because they feed the community 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Processing of pumpkin fruit can support availability of value added 
nutritious pumpkin cake to the VMGs 
 

VMG related opportunities Sale of local processed pumpkin cake is possible by various VMGs 
when supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Consumers involved in products’ marketability test highly 
recommended products to be regularly supplied for their consumption 

Application guideline for 
users 

Pumpkin Processing Recipes from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 
 

2.8.1 TIMP Name Nature – Super Pumpkin Scones  
(5% Pumpkin flour substitution) 

Category (i.e. technology, Innovation 
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innovation or management 
practice 
A: Description of the technology, innovation or management practice 
Problem to be addressed  Poor community nutritional status resulting from unhealthy 

snacks easily accessible in today’s market, especially in urban 
settings  

 Pumpkin consumption at household level is very low and 
market opportunities for products are minimal 

 Limited utilization of pumpkin 
 Lack of processing of pumpkin fruit 

What is it? (TIMP 
description) 

 

Diversification of utilization of pumpkin fruit: product development by 
blending pumpkin flour into snack food 

Justification Pumpkin-blended snacks are highly nutritious (rich in micro- and 
macro-nutrients), high in fibre and lots of health benefits including 
presence of antioxidants 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, dealers in fast food, bakeries  

Farmers and extension workers, women and youth groups, household 
consumers 

Approaches used in 
dissemination 

Training workshops, recipe brochures and journals 
Farmers’ education days/seminars, exhibitions/outreach weeks, mass 
media 

Critical/essential factors 
for successful promotion 

 Availability of processing and value addition inputs 
 Well organized farmer groups 
 Value addition trainers 
 Increasing awareness on economic and nutrient benefits of 

pumpkin fruit among consumers (all community members, all 
ages) 

 The ingredients can be locally obtained 
Partners/stakeholders for 
scaling up and their roles 

 Baking industry- mass production of healthy snacks for provision 
in Kenya market 

 Farmers groups to be trained in value addition. They will also 
provide land for establishment of small-scale cake processing 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on pumpkin fruit farming for high production  

 Nutritionists- increase awareness on high health and nutritional 
benefits of pumpkin fruit to community members 
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 Nutritionists- train farmers on cake making from pumpkin 
 NGOs and market agents to create opportunities for trained groups 
 KEBS – Standards formulation for pumpkin flour, certification of 

private pumpkin flour processors 
 Supermarkets and institutions (e.g. schools and hospitals) will 

provide markets for pumpkin cake 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

None 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of  processing plant and accredited production unit 
 Unavailability of the required inputs 

Suggestions for addressing 
the challenges 

 Funding is required for the set up to begin the processing and 
production units 

 Formation of strong farmer organization through involving County 
governments and extension partners 

 Train farmers on production and value addition 
 Markets for value added products 

Lessons learned in up 
scaling if any 

Study has shown great acceptability and willingness to consume the 
blended products among consumers 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 KEBS certification of the processing/production units and products 
 There is ready market for the improved snack products 
 Train farmers on how best to process the pumpkin fruit to preserve 

maximum nutrients and promote microbial safety of pumpkin cake 
 Acceptance of pumpkin food products by all social classes  
 To expand pumpkin uses a policy on blending and baking with 

pumpkin is needed 
 Implementation of the flour blending policy 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not yet done 
Estimated returns High: Nutrition, income 

The value added product will be available for their household 
consumption all year round and for sale 

Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

Pumpkin fruit processing is mainly done by women, However, all 
genders can be involved in pumpkin fruit production and  processing  
Youth and children may not like pumpkin foods but value addition 
may help 

Gender related 
opportunities 

All genders can process and sell value added pumpkin cake 
Women farmers have better opportunities in the value added products 
because they feed the community 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Processing of pumpkin fruit can support availability of value added 
nutritious pumpkin cake to the VMGs 
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VMG related opportunities Sale of local processed pumpkin cake is possible by various VMGs 
when supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Consumers involved in products’ marketability test highly 
recommended products to be regularly supplied for their consumption 

Application guideline for 
users 

Pumpkin Processing Recipes from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 
 

2.8.1 TIMP Name Nature – Super Pumpkin Bread  
(5% Pumpkin flour substitution) 

Category (i.e. technology, 
innovation or management 
practice 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be addressed  Poor community nutritional status resulting from unhealthy 

snacks easily accessible in today’s market, especially in urban 
settings  

 Pumpkin consumption at household level is very low and 
market opportunities for products are minimal 

 Limited utilization of pumpkin 
 Lack of processing of pumpkin fruit 

What is it? (TIMP 
description) 

 

Diversification of utilization of pumpkin fruit: product development by 
blending pumpkin flour into snack food 

Justification Pumpkin-blended snacks are highly nutritious (rich in micro- and 
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macro-nutrients), high in fibre and lots of health benefits including 
presence of antioxidants 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, dealers in fast food, bakeries  

Farmers and extension workers, women and youth groups, household 
consumers 

Approaches used in 
dissemination 

Training workshops, recipe brochures and journals 
Farmers’ education days/seminars, exhibitions/outreach weeks, mass 
media 

Critical/essential factors 
for successful promotion 

 Availability of processing and value addition inputs 
 Well organized farmer groups 
 Value addition trainers 
 Increasing awareness on economic and nutrient benefits of 

pumpkin fruit among consumers (all community members, all 
ages) 

 The ingredients can be locally obtained 
Partners/stakeholders for 
scaling up and their roles 

 Baking industry- mass production of healthy snacks for provision 
in Kenya market 

 Farmers groups to be trained in value addition. They will also 
provide land for establishment of small-scale cake processing 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on pumpkin fruit farming for high production  

 Nutritionists- increase awareness on high health and nutritional 
benefits of pumpkin fruit to community members 

 Nutritionists- train farmers on cake making from pumpkin 
 NGOs and market agents to create opportunities for trained groups 
 KEBS – Standards formulation for pumpkin flour, certification of 

private pumpkin flour processors 
 Supermarkets and institutions (e.g. schools and hospitals) will 

provide markets for pumpkin cake 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

None 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of  processing plant and accredited production unit 
 Unavailability of the required inputs 

Suggestions for addressing 
the challenges 

 Funding is required for the set up to begin the processing and 
production units 

 Formation of strong farmer organization through involving County 
governments and extension partners 

 Train farmers on production and value addition 
 Markets for value added products 

Lessons learned in up 
scaling if any 

Study has shown great acceptability and willingness to consume the 
blended products among consumers 
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Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 KEBS certification of the processing/production units and products 
 There is ready market for the improved snack products 
 Train farmers on how best to process the pumpkin fruit to preserve 

maximum nutrients and promote microbial safety of pumpkin cake 
 Acceptance of pumpkin food products by all social classes  
 To expand pumpkin uses a policy on blending and baking with 

pumpkin is needed 
 Implementation of the flour blending policy 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not yet done 
Estimated returns High: Nutrition, income 

The value added product will be available for their household 
consumption all year round and for sale 

Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

Pumpkin fruit processing is mainly done by women, However, all 
genders can be involved in pumpkin fruit production and  processing  
Youth and children may not like pumpkin foods but value addition 
may help 

Gender related 
opportunities 

All genders can process and sell value added pumpkin cake 
Women farmers have better opportunities in the value added products 
because they feed the community 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Processing of pumpkin fruit can support availability of value added 
nutritious pumpkin cake to the VMGs 
 

VMG related opportunities Sale of local processed pumpkin cake is possible by various VMGs 
when supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Consumers involved in products’ marketability test highly 
recommended products to be regularly supplied for their consumption 

Application guideline for 
users 

Pumpkin Processing Recipes from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires further research 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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Gaps: 
Bread recipe requires further research 
 
 

2.8.1 TIMP Name Pumpkin fruit packaging 
 

Category (i.e. technology, 
innovation or management 
practice 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be addressed Poor postharvest handling/preservation of pumpkin fruit at the market 

value chain, high perishability (spoilage rates), low sale levels and 
losses/low profits by fruit sellers 

What is it? (TIMP 
description) 

 

Optimal presentation format for marketing of pumpkin fruit for 
increased sales and less spoilage uses clear paper to wrap pumpkin 
fruit that is divided into quarter slices to display it for sale. 
 

Justification  The quarter slices are more preferred by consumers 
 Purchase of small pieces for single use promotes consumption of 

fresh produce 
 Smaller pieces sell more hence faster clearing of stock translating 

to higher profits 
B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, pumpkin fruit sellers, consumers 
Approaches used in 
dissemination 

Farmers’ days/seminars, exhibitions/outreach week, media 

Critical/essential factors 
for successful promotion 

 Sensitizing farmers and pumpkin fruit sellers on value added 
presentation formats for increased sales and less spoilage 

 Easy to adopt and apply 
Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for home usage,   
Traders- to wrap pumpkin fruits after cutting and display 
Agricultural extension workers- to provide farmers with knowhow on 
pumpkin fruit farming for high production 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

None 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in  Lack of sufficient market for the pumpkin fruit when cut due to 
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dissemination low opinion by consumers 
 Fruits when cut have shortened shelf life 
 Ban on polythene bags in Kenya presents a challenge in this 

technology adoption 
Suggestions for addressing 
the challenges 

 Sensitization in community about high health and nutrition 
benefits of pumpkin fruit to increase market channels 

 Quick sale of the cut produce 
 Use of alternative optimal presentation formats other than 

polythene 
Lessons learned in up 
scaling if any 

Consumers prefer purchasing small quantity of pumpkin fruit for 
single use (while fresh) 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

Need to increase demand for pumpkin fruit among consumers 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Whole fruit purchase from producer can range from sh. 80.00 to sh. 

100 or slightly more depending on size and seasonal availability 
Estimated returns A quarter slice of pumpkin fruit retails at sh. 40.00, can be slightly 

higher depending on size of whole fruit and seasonal availability; this 
translates into a total sale of at least sh. 160.00 from the four pieces of 
one fruit (if whole fruit was bought at sh. 80.00) and more when 
dealing with bigger fruits 

Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

Marketing of pumpkin fruit is generally a women’s business but can 
also be done by youth groups and men 

Gender related 
opportunities 

All genders can be involved in pumpkin fruit marketing and 
distribution 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Lack of access to information and sensitization on packaging can be 
hindrance to VMGs adoption 

VMG related opportunities Optimal presentation format present opportunities for longer storage of 
pumpkin fruits 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Pumpkin Postharvest Handling Guidelines from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 

Ready for up scaling 
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further research) 
G: Contacts  
Contacts The Centre Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
Gaps: 
Research AIV flour blending with other cereal flours for nutrition and value addition 
 
Food safety in Pumkins 
TIMP Name Food Safety Management System: Hazard Analysis Critical Control 

Points (HACCP) Tool Kit for Traditional Leafy Vegetables in 

Kenya 

Category (i.e. technology, 

innovation or management 

practice) 

o Management Practice  

A: Description of the technology, innovation or management practice 

Problem addressed o The increasing demand for green African leafy vegetables (AFL) 
in Kenya among both rural and urban populations has stimulated 
their production, with farmers having to increase their 
production to cope with the demand.  

o This commercial pressure can hurt food safety as the demand for 
higher yields over-rides the need for safe food.  

o Leafy vegetables are regularly colonised by diverse micro biota 
and can become contaminated with human pathogens; 

o Parasites while growing in the field, during harvesting, in 
post-harvest handling, processing and distribution.  

o Little considerations have been given to AIV in application of 
the food safety management system (FSMS) in Kenya. 

o Therefore, there is a need to guarantee safety along the supply 
chain of these vegetables due to several safety concerns. 

o  Escherichia coli (E. coli), Salmonella spp., Streptococcus 
feacalis, Staphylococcus spp., E. coli, and Bacillus subtilis are 
always isolated from AIV both at rural and urban locations. 

o The growth of AIV using contaminated irrigation water results 
in an accumulation of cadmium, mercury and lead in the 
vegetables.  
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o Given the increasing demand for AIV in Kenya, a possible 
presence of hazards in its value chain may result in significant 
public health implications. 

 

What is it? (TIMP 

description) 

o The proposed Hazard Analysis and Critical Control Point 
(HACCP) tool kit is a: 

o Globally recognized food safety program/framework 
proposed to minimize/eliminate the risk of contamination 
from existing hazards. 

o The AFLs food safety toolkit is designed to help AFL value 
chain stakeholders in developing; 

o Sustainable ever increasing demand 
o Expectations and trust of general customers in the value 

chain.  
o The recommendation is to implement a food safety management 

system (FSMS) in the fresh AIV supply chain to minimise 
potential risks from food-borne pathogens.   

o When utilizing this HACCP tool, potential hazards will be; 
o Identified, associated risks assessed, critical control 

points (CCPs) identified, critical limits and control 
measures identified through a clearly defined criteria for 
compliance. 

o This is according to the Codex Alimentarius Commission (CAC, 

2003). 

Justification o This Hazard Analysis and Critical Control Points (HACCP) 
system is a very important tool in assuring food safety is the 
AIVs value chain.  

o It has been incorporated into the Codex Alimentarius as well as 
into the Kenya national food safety and public health legislation. 

o  This HACCP approach will be applied to all stages of the AIVs 
processes ranging from; 

o Production to processing, transportation, retail in 
commercial establishments and/or direct utilization by 
the consumer. 

o Access to prime markets of these vegetables will depend on the 
producers' capacity to ensure; 

o Continued supply of high-quality vegetables that meets 
set safety standards.   

o The implementation of this HACCP tool kit, which is one of the 
widely recognised FSMS globally; 

o Will ensure food safety along the AIV value chain in 
Kenya. 

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP o African leafy vegetables value chain actors from farmers, 

traders, food vendors and consumers. 

Approaches used in 

dissemination 

o The entire production process of the AIV will be evaluated and 

the potential biological, chemical and physical assessed at every 

step of the production process, and the critical control points 

(CCPs) selected. 

o The HACCP plan generated will be used by stakeholders to 

address the hazards along the AIV value chain in Kenya. 

o Dissemination of generated information will be done through 

National and county level common interest groups discussions, 

field days, exhibitions, radio, TV and social media (WhatsApp, 

Facebook, twitter).  

Critical/essential factors for 

successful promotion 

o For successful promotion of food safety management system 

through HACCP in the AIV value chain, an expert team 

composed of: 

o HACCP specialist, food scientist, microbiologist, 

representative of the AIV growers, public health officer, 

and a quality control and safety specialist from the Kenya 

Bureau of Standards will be formulated. 

o Distribution of the printed HACCP plan to AIV chain actors for 

implementation. 

Partners/stakeholders for 

scaling up and their 

respective roles. 

o Institutions with IPM and ICM programs 

o Institutions responsible for legislating in food safety, regulations and 

sale of pesticides 

o Institutions with the required analytical testing 

o Training institutions with extension programs to producers and other 

actors on the chain 

o Producers and exporters associations. 

o County extension staff 

o Universities (Public and Private) 

o NGOs 
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o Private sector 

o Processors and local traders 

C: Current situation and future scaling up 

Counties where already 

promoted. if any 

o Not promoted in any county of Kenya 

Counties where TIMPs will 

be up scaled 

o All counties growing and consuming AIV in Kenya. 

Challenges in development 

and dissemination 

o Inadequate funds to reach value chain actors 

Suggestions for addressing 

the challenges 

o Funding of dissemination platforms 

Lessons learned in up 

scaling, if any 

o The value chain of AIVs is willing to adopt the HACCP plan if 

well engaged. 

Social, environmental, 

policy and market 

conditions necessary for 

development and up-scaling 

o The policies in public health in place in Kenya are supportive to 

the use of HACCP Plan in AIV value chain. 

D: Economic, gender, 

vulnerable and 

marginalized groups 

(VMGs) considerations 

 

Basic costs  

Estimated returns  

Gender issues and concerns 

in development,  

dissemination, adoption and 

o In harvesting and processing AIV to meet the acceptable 

national standards, women and youth play a critical role. 

o Capacity building women in home preparation of AIVs  very is 
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scaling up critical 

o Capacity building women and youth in the identifications of 

food safety hazards/risks along AIVs value chain. 

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

the consumption hub of AIVs as an entrepreneurship.  

VMG issues and concerns in 

development, dissemination, 

adoption and scaling up 

o The AIVs are easy to use for all Kenyans. The concern will be if 

the VMG have resources to purchase the vegetables from the 

source. 

o  Require strategies that target the VMG during scaling up of the 

value chain. 

o Need to review access and content of information and their 

channels to VMGs 

VMG related opportunities  Identification of critical limits will be defined 

 Control measures  will be identified 

 Criteria for compliance are clearly defined. 

E: Case studies/profiles of success stories 

Success stories o N/A 

Application guidelines for 

users 

o N/A 

F: Status of TIMP 

Readiness (1. Ready for up 

scaling; 2. Requires 

validation; 3. Requires 

further research) 

o  Ready for up scaling; 

G: Contacts  

Contacts 1. Director General, KALRO 

2. Dr. Joyce Maling’a – Institute Director, FCRI. 

3. Dr. Godwin Macharia - Centre Director KALRO Njor 
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Lead organization and 

scientists 

1. Mr. John N. Ndung’u - FCRI - KALRO Njoro  

2. Dr. Francis Wayua, KALRO Kakamega 

3. Mr. David Karanja, KALRO Katumani 

4. Dr. Lusike Wasilwa, Crops Director, KALRO Headquarters 

5. Mrs. Violet Kirigua, KALRO Headquarters 

6. Beartrice Wanjiku, KALRO Njoro 

7. Lynett Moraa, KALRO Njoro 

8. Mr. Harun Odhiambo, KALRO Muguga South 

9. Mr. David Lelgut, KALRO Muguga South 

10. Mr.Vincent Ochieng, KALRO Muguga South 

 

Partner organizations MoA, County Governments of Kenya, Texas A & M University (USA), 

Manufactures association of Kenya, traders and supermarkets 

 

GOOD AGRICULTURAL PRACTICES AND FOOD SAFETY MANAGEMENT SYSTEM  

x.x.x TIMPs name Good Agricultural Practices (GAP 

Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 

Problem addressed  Declining Food safety    
 Reduced Food quality 
 Sustainable farming practices 
 Reduced environmental impact 
 Worker safety and health 
 Traceability 

What is it? (TIMP description)  The four 'pillars' of GAP (economic viability, 
environmental sustainability, social acceptability and 
food safety and quality) are included in most private 
and public sector standards, but the scope which they 
actually cover varies widely.  

 It is a systematic process of implementing a 
standardized production system globally designed to 
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reassure consumers about how food is produced on 
the farm, Pre-farm gate or on-farm standards.  

 It is not about a specific crop production but the 
Process through which production takes place It is  

Justification Good Agricultural Practice (GAP) is based on the principals 
of risk prevention, risk analysis, sustainable agriculture (by 
means of Integrated Pest Management (IPM) and Integrated 
Crop Management (ICM) to continuously improve farming 
systems. GAP is of utmost importance in protecting 
consumer health. It requires ensuring safety throughout the 
food chain. It must be compulsory and transparent and 
operate not only from the table but also upstream to include 
suppliers (e.g. fertilizers, plant protection) and all value 
chain players including providers of logistics and farm 
equipment 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP All value chain players including producers, extension staff, 
processors, transporters and market outlet operators 
including wholesale and retail chains, domestic markets and 
farm gate handlers 

Approaches to be used  in 
dissemination 

FFBS, On-farm experimentation and dissemination, field 
days, shows, farmer to farmer communication, leaflets, and 
larger plot demonstrations. 

Critical/essential factors for 
successful promotion 

Policy support from government particularly the 
enforcement of KS1758 fresh produce domestic scope 
standard and it passing the current public participation stage. 

Partners/stakeholders for scaling 
up and their roles 

Producer organizations (FPEAK, FPC, KFC, AGAK etc), 
NGO’s, MOALID, Private extension providers, CoG, and 
other value chain players 

C: Current situation and future scaling up  

Counties where already 
promoted, if any 

Meru, Embu, Nyeri, Nyandarua, Muranaga, Embu, 
Kirinyaga, Kisii, Uasingishu, Nakuru, Kericho, Bomet,  

Counties where TIMP will be up 
scaled 

All counties in Kenya 

Challenges in dissemination  Lack/inadequate knowledge on the benefits GAPs 

 Lack of legislative mechanisms to support the GAP, 
in particular the domestic scope 
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 The perception that GAP is oppressive rather than 
supportive 

Recommendations for 
addressing the challenges 

Continuous training of farmers, extension staff and other 
value chain players 

Lessons learned in up scaling, if 
any 

The low number of stakeholders aware of GAP  

Social, environmental, policy 
and market conditions necessary 

Supportive policy of national and county governments to 
promote adaption of GAP’s.  

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,  

Most small scale production systems are centered women 
and hence it’s them who suffer from the detriments of poor 
processes; for example improper application of pesticides 
results in more women suffering from complications than 
the men in small scale holdings. This means that adaption of 
GAPs will increase the benefits of good health to the 
women and those who work more on the farm. 

Gender related opportunities Job opportunity for unskilled women and youth due to 
systematic method of the processes 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Requires a lot of movement on the farm to maintain 
records and processes verification 

 Unfriendly dissemination methods and documents, 
illiteracy, poverty, market access problems 

VMG related opportunities There will be enhanced productivity of smaller parcels of 
land to the advantage of youth who normally have no access 
to larger parcels. 

E: Case studies/profiles of success stories 

Success stories from previous 
similar projects 

Small, holders in groups in the counties of Kirinyaga, Nyeri, 
Meru, Nakuru and other counties have been able to produce 
and export produce that is certified after adopting and 
complying with GAP’s  

Application guidelines for users  Options for certification exists depending on weather 
it is a single holder certification or group compliance 

 Compliance is a process and hence takes time and 
involves a process of continuous improvement. 

 No need for farm sophistication to adopt 
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 There is provision for taking corrective action for all 
noncompliance at time of assessment. 

 Requires continuous training and exposure to better 
systems 

F: Status of TIMP readiness 
(1. Ready for upselling; 2. 
Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts Officer in Charge KALRO – PTC, Centre Directors; 
KALRO Kandara, KALRO NSRC; Director General 
KALRO 

Lead organization and scientists KALRO: Nyaga A., Ndungu J., Gatambia E., Kambo C., 
Kuria, S Musyoki R. Wasilwa, L., Kirigua, V., Muriuki 
SJN,  

Partner organizations and their 
roles 

MoALF&I, AFA, FPEAK, FPC, PCPB, AAK, KEPHIS, 
County governments, NGO’s, Universities 

 

 

TIMP Name Food Safety Management System: Hazard Analysis 
Critical Control Points (HACCP) Plan for Garden 
Peas in Kenya 

Category (i.e. technology, 
innovation or management 
practice) 

Management Practice  

A: Description of the technology, innovation or management practice 

Problem addressed  Outbreaks of chemical, biological and physical 
hazards in the garden pea value chain in Kenya 
have a direct effect on consumer’s health thereby; 

o  Constantly increasing demand for high quality of 
the crop and its by-products from consumers and 
public health departments in counties. 

 These hazards have direct economic consequences 
affecting families, communities and industries 
subsisting on the garden pea value chain. 

o This ultimately leads to reduced productivity of the 
active population in the country. 

 Biological contaminations reported on this value 
chain include presence of Escherichia coli (E. coli) 
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and Salmonella spp.  
 The chemical hazards due to heavy metal 

accumulations from mercury, lead and cadmium 
have previously been detected which; 

o Causes neurological disorders, on set of cancer and 
birth defects to the consumers. 

What is it? (TIMP description)  Food safety management system through Hazard 
Analysis and Critical Control Point (HACCP) in 
garden peas is; 

o A system of food safety control based on 
the systematic identification and 
assessment of various hazards 

o The definition of means to control them.  

 It is a preventive, rather than a reactive, tool that 
places the protection of the garden pea supply; 

o From microbial, chemical and physical 
hazards into the hands of food management 
systems. 

 The HACCP system is designed to minimize the 
risk of food safety hazards by identifying the 
hazards, establishing controls and monitoring these 
controls. 

 When this HACCP concept is applied to the 
management of likely adverse health effects 
resulting from exposure to hazards in the garden 
pea value chain; 

o A wholesome and safe garden pea supply 
can be maintained improving on trade and 
health within and without Kenya borders. 

Justification  The only important tool kit to assure food safety in 
the garden pea value chain is the Hazard Analysis 
and Critical Control Points (HACCP) system. 

 This critical tool is already incorporated into the 
Codex Alimentarius of the world as well as into 
the national public health food safety legislations 
of Kenya.  

 This HACCP approach can be applied to all stages 
of the garden pea value chain process, ranging 
from; 

o Production to processing, transportation, 
retail in commercial establishments and/or 
direct utilization by the consumer. 
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 Through its application, food safety charts in the 
garden pea 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 

 In this value chain, the proposed food safety 
integrated management system that will be 
adopted; 

o Hazards would be minimized in every 
phase of production, harvesting, 
processing, distribution and consumption 
making garden peas safe for consumption 
by Kenyans.  

 Key elements will be identified that will be used or 
modified to reduce hazards formation in all steps 
of production to consumption. 

 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP Garden pea value chain actors from farmers, traders, food 
vendors and consumers. 

Approaches used in dissemination  The entire garden pea value chain will be 
evaluated by determining contamination hazards in 
primary production systems and available control 
methods for; 

o Chemical, physical and biological 
contaminants;  

o Knowledge on production and post-harvest 
systems; 

o Experience in implementation of ICM and 
IPM; 

o Experience with principles and practice of 
HACCP  

o GAP, GMP and GHP;  
o Knowledge of the target market demands 

on safety. 
 This HACCP information generated and built on 

seven principles and actions, i.e; 
o Conduct of hazard analysis and 

identification of preventive measures 
o Identification of critical control points 

(CCPs) 
o Establishment of critical limits; monitoring 
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of each CCP 
o Establishment of corrective action in the 

event of a deviation from a critical limit  
o Establishment of record keeping  
o Establishment of verification procedures 

 This will be used by stakeholders to address the 
hazard problems along the garden pea value chain 
in Kenya. 

 Dissemination of this generated information will 
be done through; 

o The national and county level, common 
interest groups discussions, field days, 
exhibitions, radio, TV and social media 
(WhatsApp, Facebook, twitter).  

Critical/essential factors for 
successful promotion 

 For successful promotion of food safety 
management system through HACCP in the 
garden pea value chain; 

o An expert team composed of HACCP 
specialist, food scientist, microbiologist, 
representative of the garden pea growers, 
public health officer, and a quality control 
and safety specialist from the Kenya 
Bureau of Standards will be formulated. 

 Distribution of the printed HACCP plan to garden 
pea value chain actors for implementation in order 
to reduce hazards. 

 
Partners/stakeholders for scaling 
up and their respective roles. 

 Institutions with IPM and ICM programs 
 Institutions responsible for legislating in food 

safety, regulations and sale of pesticides 
 Institutions with the required analytical testing 
 Training institutions with extension programs to 

producers and other actors on the chain 
 Producers and exporters associations. 
 County extension staff 
 Universities (Public and Private) 
 NGOs 
 Private sector 
 Processors and local traders  

C: Current situation and future scaling up 

Counties where already 
promoted. if any 

 Not promoted in any county of Kenya 
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Counties where TIMPs will be up 
scaled 

 All counties growing and consuming garden 
peas in Kenya. 

Challenges in development and 
dissemination 

 Inadequate funds to reach value chain actors 

Suggestions for addressing the 
challenges 

 Funding of dissemination platforms 

Lessons learned in up scaling, if 
any 

 The value chain of garden peas in Kenya is 
willing to adopt the HACCP plan if well 
engaged. 

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 garden pea value chain. 

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

 

Basic costs  

Estimated returns  

Gender issues and concerns in 
development,  dissemination, 
adoption and scaling up 

 In harvesting and processing garden pea to meet 
the acceptable national standards, women and 
youth play a critical role. 

 Capacity building women in home preparation of 
garden pea very is critical 

 Capacity building women and youth in the 
identifications of food safety hazards/risks along 
garden pea value chain. 

Gender related opportunities  Opportunities exist for women and youth in the 
marketing and the consumption hub of garden pea 
as an entrepreneurship.  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 The garden peas are easy to use for all Kenyans. 
The concern will be if the VMG have resources to 
purchase the vegetables from the source. 

  Require strategies that target the VMG during 
scaling up of the value chain. 

 Need to review access and content of information 
and their channels to VMGs 

VMG related opportunities  Identification of critical limits to be defined 
 Control measures to be identified 
 Criteria for compliance already clearly defined for 



118 
 

adoption 
 E: Case studies/profiles of success stories 

Success stories  N/A 

Application guidelines for users  N/A 

F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

 Ready for up scaling; 

o G: Contacts  
Contacts 4. Director General, KALRO 

5. Dr. Joyce Maling’a – Institute Director, FCRI. 
6. Dr. Godwin Macharia - Centre Director KALRO 

Njoro 
Lead organization and scientists 11. Mr. John N. Ndung’u - FCRI - KALRO Njoro  

12. Mr. Antony Nyaga, KALRO PTC 
13. Dr. Francis Wayua, KALRO Kakamega 
14. Mr. David Karanja, KALRO Katumani 
15. Dr. Lusike Wasilwa, Crops Director, KALRO 

Headquarters 
16. Violet Kirigua, KALRO Headquarters 
17. Beartrice Wanjiku, KALRO Njoro 
18. Lynett Moraa, KALRO Njoro 
19. Mr. Harun Odhiambo, KALRO Muguga South 
20. Mr. David Lelgut, KALRO Muguga South 
21. Mr.Vincent Ochieng, KALRO Muguga South 
22. Ann Muiruri, Texas A & M University, USA 
23. Mutembei, Cereal Growers Association, Kenya 

Partner organizations MoA, County Governments of Kenya, CIAT/PABRA, 
EAGC, CGA, Texas A & M University (USA), 
Manufactures association of Kenya, traders and 
supermarkets 

 

 

 

2.0 SPIDER PLANT TECHNOLOGIES AND INNOVATIVE MANAGEMENT PRACTICES 

2.1 Spider plant variety improvement 
TIMPS name Purple Stem (PS) spider plant  
Category (i.e. technology, innovation Technology   
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or management practice)  
A: Description of the technology, innovation or management practice 
Problem addressed Low  leaf yield, bitter taste 
What is it? (TIMP description) 

 
 

An improved high yielding (12 t/ha-1) variety, that is mild in 
taste 

Justification There is lack of genetic diversity of spider plant because 
breeding of AIVS still in early stages. The local land races 
are low yielding and  cannot improve production to meet the 
increased demand for these vegetables 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Vegetable consumers, Farmers, Extension service providers, 

Researchers, Traders 
Approaches used in dissemination Training of trainers (TOTs), farmer field schools, field days, 

trade and agricultural shows, seed fairs and exhibitions, 
mass media, promotional materials (leaflets, brochures etc) 

Critical/essential factors for successful 
promotion 

A high demand for spider plant and organized market 
outlets. Efficient Extension services both public and private  

Partners/stakeholders for scaling up 
and their respective roles 

Extension service providers -Farmer sensitization and 
dissemination of information   
KALRO-seed provider 
Agro-dealers- Seed sales 
Farmers –production 

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Kisumu, Busia, Bungoma, Trans-Nzoia, Uasin-Gishu and 
Nandi 

Counties where TIMPS will be up-
scaled 

Kakamega and Nyamira Counties 

Challenges in development and 
dissemination 

Low volumes of seed 

Suggestions for addressing the 
challenges 

More funds for research and extension services availed 
Promote community seed production. KALRO seed Unit to 
develop a good seed distribution system 

Lessons learned in up-scalling if any This variety is popular where it has been upscalled and 
farmers are eager to receive new varieties of AIVS 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

 Increased demand for the variety, Adherence to seed policy 
in Formal seed production 
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D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs 56,000 per acre 
Estimated returns 80,000 per acre 
Gender issues and concerns in 
development and dissemination  
adoption, scaling up and related 
opportunities 

Men apportion land and land allocated women for spider  
plant usually too small for economical production. 
Women have opportunity to produce leaf and seed to 
generate income.  
Opportunity for women to improve house hold nutrition  

VMG issues and concerns in 
development, dissemination, adoption, 
scaling up and related opportunities 

The technology is suitable for vulnerable and marginalized 
groups since spiderplant is a source of quality nutrition and 
can be grown by vulnerable groups. Long harvest period 
reduces costa needed for repeated vegetable planting 

E: Case studies/profiles of success stories 
Success stories Farmers groups in Nandi growing and selling to hotels in 

Kisumu who grow amaranth are assured of good source of 
income 

Application guidelines for users Prepare land well, removing clods. Apply farm yard manure 
at 10-15 t ha-1. Drill seeds along rows at spacing of 50 cm. 
after two weeks, thin plants at 25 cm.   

F: Status of readiness (1. Ready for 
upscaling 2. Requires validation 3. 
Requires further research) 

Ready for upscaling 

G: Contacts  
Contacts Christine Ndinya-Omboko 

NRI, P. O. Box 169, 50100  Kakamega 
Lead organization and scientists  KALRO; Scientists-C. Ndinya, F. Omari,  
Partner organizations KEPHIS 

 
GAPS 
Cost-benefit analysis 
Development of new varieties to increase spider plant diversity and allow for more choices in 
production and consumption 
 

2.2 Improved varieties 
2.2.1 Spider plant Improved varieties 
TIMPS  name Spider plant variety Abukutsa spiderplant 1 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Low yields, lack of Iron, food security 
What is it? (TIMP description) A high yielding (20-40 t/ha), tall variety, High Iron content, 

maturity period 4-5 weeks, areas of production (100-1800 m asl) 
Justification high yielding  

Good source of Iron 
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Early maturing 
B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, farmers, extension service providers, researchers, 

traders,  
Approaches used in dissemination  Training, Demonstrations and field days, trade and agricultural 

shows and exhibitions, mass media, Promotion materials 
Critical/essential factors for 
successful promotion 

Seed availability 
Farmer groups to work with,  

Partners/stakeholders for scaling 
up and their respective roles 

Extension service providers for sensitization and dissemination 
Prof. Mary Abukutsa- Seed provide seed  
KALRO-Training 

C: Current situation and future scaling up 
Counties where already promoted Kisumu 
Counties where TIMPS will be 
up-scaled 

Kakamega and Nyamira 

Challenges in development and 
dissemination 

Seed availability 

Recommendations for addressing 
the challenges 

Many farmer groups to be engaged in seed production  

Lessons learned in up-scaling if 
any 

 

Social, environmental, policy and 
market conditions necessary 

  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs KES 56,000per acre 
Estimated returns KES 80,000 per acre 
Gender issues and concerns in 
development, dissemination 
adoption, scaling up and related 
opportunities 

Spider plant seed production mainly done by women and can be 
a source of income. Women allocated only small sizes of land 
and AIV planted usually in kitchen gardens, Seed production 
will require larger pieces of land and may be a challenge for the 
women to acquire. Sale of seed for income generation is an 
opportunity for women 

VMG issues and concerns in 
development and dissemination 
adoption, scaling up related 
opportunities 

Production of seed can be done by the youth is resources are 
available. Marketing of seed can be a source of revenue.  

E: Case studies/profiles of success stories 
Success stories  
Application guidelines for users  
F: Status of readiness (1. Ready 
for up-scaling 2. Requires 
validation 3. Requires further 
research) 

1-Ready for up-scaling 

G: Contacts  
Contacts Christine Ndinya-Omboko 
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NRI, P. O. Box 169, 50100  Kakamega  
Lead organization and scientists KALRO; C. Ndinya, F. Omari, M. Odendo 
Partner organizations Jomo Kenyatta University of Agriculture and Technology, MoA 

 
Gaps 
Involvement of private seed companies and agro-dealers in AIV seed systems 
Identification and control of seed borne diseases in spider plant 
 Cross cutting Gaps 
Cost –benefit analysis of seed production  
 
 
 
2.1.3 Seed systems 
TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed (1) Securing improved access to, and availability of 

diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up 
and their respective roles. 

KEPHIS for seed quality assuarance  
Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if 
any 

Kakamega  

Counties where TIMPs will be up Kakamega, Nyamira, vihiga 
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scaled 
Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
 
 

Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Stakeholders need to be farmiliar with seed policy of 
Kenya 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  

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 for 
large scale production 

 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 
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 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
Agronomic management practices-Spider Plant 
 

2.2.1 TIMP Name  Spider plant agronomic practices 

Category (i.e. technology, innovation or 
management practice)  

Management Practice  

A: Description of the technology, innovation or management practice  
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Problem to be addressed  • Low crop yield due to lack of quality seeds 
• Poor management and agronomic practices 

at farm level  
• Disease and pest damage and control 
• Low leaves quality due to lack/poor 

agronomic practices  
What is it? (TIMP description)  Spider plant is a nutritious green leafy African 

Indigenous Vegetable. It contains proteins, 
minerals (iron, calcium) and vitamins such as A 
and C required to complement the staple food 
diets. It is easy to grow, early maturing and 
requires little external input  
Crop management practices 
• Most African Indigenous vegetables such as 

Spiderplant can grow well in a wide range of 
environments during the warm and cool 
seasons. These vegetables are climate smart 
and well adapted and can be grown from sea 
level up to 2400 m above sea level. 
• They can also survive a wide range of 
temperatures (15oC – 30 o C). But spider plant 
and cow pea cannot grow well in 
waterlogged, very cold weather or shading 
from trees. 

 
Site selection and land Preparation: 

• Select well-drained fertile soils for the crop 
to grow well 

• Prepare land before on-set of rain season 
under rain fed condition 

• Plough deeply and harrow to obtain fine 
seedbed 

•  
Source of seed: 
• Obtain quality seeds from Kalro Centres 
(Kakamega, kisii or Katumani), Kenya seed, 
JKUAT, Moi University and world 
vegetable Centre in Arusha  
 
Planting:  

• For rain-fed crops, planting should be done 
at on-set of rains. However, under 
irrigation, planting can be done any time of 
the year. 
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•  Make furrows of not more than 5 cm 
deep at a spacing of 30 - 45 cm apart.  

• For better performance apply a 
combination of organic and inorganic 
fertilizers.  
• Apply farm yard manure at a rate of half 
kg container or 2 handfuls for each 1 m 
furrow or 2 Kg per m2.  
• Add to the same furrow 2 soda bottle 
tops of DAP or 1 soda bottle if one has less 
fertilizer.  
• Mix the two fertilizers thoroughly with 
soil before planting. 

        
Seed rate: 2 kgs of seed/acre 
 
Sowing: 
• Mix seed at the ratio of 1 part to 10 parts of 

clean building sand, then broadcast or drill 
the mixture along the furrows after watering 
or soon after rain.  
• Cover the seeds with a thin layer of fine 
soil about 1 cm deep, then water if rain is 
not immediately expected to ensure better 
germination 

 
Weeding:  
 Keep the fields free of weeds 

particularly in the first month to reduce 
competition for nutrients between the 
vegetable and weeds 

Thinning:  
 Thin plants when they have 4 - 5 leaves, 

a month after germination or when the 
plants are 6 cm tall.  

 Allow 15-20 cm between plants in rows 
or 5 cm between plants if the plants are 
broadcasted. 

Watering: 
 For better crop growth during the crop 

cycle maintain optimum soil moisture. 
Apply water at least 2-3 times a week 
during the dry season depending on the 
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vegetable type. For instance amaranth 
and black nightshade requires more 
water than spider plant and cowpea 

 
Top dressing: 
 Top dress the vegetables one week after 

thinning and one month later to prolong 
harvesting period 

 Top dress with 2 soda bottle tops of 
CAN or 1 bottle top where fertilizer is 
not enough in 1 m long furrow 

ROTATION: 
 Practice crop rotations to reduce disease 

build up in the soil. Ensure that crops in 
the same family do not follow each 
other  

 
Maturity: 

 Spider plant take 3 - 6 weeks to mature 
after germination. At this stage the 
young seedlings can be uprooted and 
sold straight away, or young shoots and 
leaves can be harvested regularly 7-10 
days to encourage production of new 
leaves. Harvesting of edible leaves and 
shoots can be done for 2 – 4 months 
after sowing. 

 
Harvesting 

 By observation, most AIV crops are 
ready for harvesting when leaves are 
darker green or less shinny and when 
shoots are about 15 cm long    

 
Best conditions for harvesting: 

 Harvest leaves early in the morning or 
late in the evening when the 
temperatures are cool to avoid wilting of 
leaves 

Methods for harvesting 
 These include; uprooting of seedlings, 

topping of plants after thinning, removal 
of older leaves and tender shoots 
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Justification  Provision of quality seeds and training farmers on 
how to manage spider plant crop vegetable 
increases yields at farm level  

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, women groups, youth, extension 

service providers, farmer groups, researchers, 
traders 

Approaches used in dissemination Contacting seed growers, Training of trainers 
(TOTs), farmer field schools, field days, trade 
shows and exhibitions, mass media 

Critical/essential factors for successful promotion Increased Market demand for seed,  
Partners/stakeholders for scaling up and their 
respective roles 

AIV growers- to grow the leaves 
Extension service providers 
KALRO-To provide seed and training 

C: Current situation and future scaling up 
Counties where already promoted Kakamega, Kisii, Nyamira, Nandi, Kisumu, 

Bungoma and Busia 
Counties where TIMPS will be up-scaled Kakamega, Kisii, Nyamira 
Challenges in development and dissemination Availability of adequate land for leaf 

production 
The weak market system of AIVs-Spider plant

Recommendations for addressing the challenges Strengthen the AIV leaf system by linking 
producer groups to private sector for 
marketing 
Demonstrate the profitability of AIV leaf 
production 

Lessons learned in up-scaling if any The delivery system of AIV leaf is not 
systematically organized because there no 
aggregation or collection centres, hence 
marketing is done individually 

Social, environmental, policy and market conditions 
necessary 

The knowledge of the vegetable leafy 
production policies in Kenya  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not determined 
Estimated returns Not determined 
Gender issues and concerns in development, 
dissemination adoption, scaling up and related 
opportunities 

Spider plant vegetable leaf production is 
mainly done by women and are a source of 
income. However women allocated only small 
sizes of land usually in kitchen gardens, But 
leaf production will require larger pieces of 
land and may be a challenge for the women to 
acquire. Sale of leaves for income generation 
is an opportunity for women and vulnerable 
groups 
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VMG issues and concerns in development and 
dissemination adoption, scaling up related 
opportunities 

Production of leaves can be done by the youth 
if resources are available. Marketing of leaves 
can be a quick source of income.  

E: Case studies/profiles of success stories 
Success stories Individual farmers in Kisii, Narok, Nyamira, 

Kakamega and Busia counties growing 
vegetables in plot sizes of about 250-500 
square meters and selling to improve their 
income. 

Application guidelines for users Select fertile well drained soils, practice 
recommended agronomic practices serve 
rotation and plant where the previous crop 
planted was not spider plant. 
Acquire quality seed from reputable 
stockiest/agrovets 
Sow the seeds at a seed rate of 2 kgs per acre 
and spacing of 60 cm by 30 cm 
Use recommended agronomic practices for 
spiderplant 
Harvest the leaves or tender shoots early in 
the morning or late in the evening to keep 
them fresh before marketing  

F: Status of readiness (1. Ready for up-scaling 2. 
Requires validation 3. Requires further research) 

1-Ready for up-scaling 

G: Contacts  
Contacts Christine Ndinya-Omboko 

NRI, P. O. Box 169, 50100  Kakamega  
Lead organization and scientists KALRO; C. Ndinya, Nasambu Okoko, F. 

Omari, M. Odendo  
Partner organizations Jomo Kenyatta University of Agriculture and 

d Vegetable Centre, Moi referral hospital-
AMPATH, University of Eldoret,  

Gaps 
Involvement of private companies in transportation of harvested leaves to the market  
 Cross cutting Gaps 
Cost –benefit analysis of seed production  
 
2.2.2 TIMPS Name Spider Plant TIMPS  

Soil fertility Management 

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 The yields obtained by farmers are low 
because of the declining soil fertility, low 
use of organic and inorganic resources and 
lack of knowledge on soil testing.  

What is it? (TIMP description) The technology will involve methodologies 
that will advise farmers on using site 
specific fertilizer and manures 
recommendation, training on detection and 
remedy of nutrient deficiencies, water 
requirement, soil moisture preservation 
techniques and nutrient preservation 
procedures for Spider Plant production.  

Justification There is need for sustainable intensification 
of Spider plant production in view of 
diminishing land size, decline in soil 
fertility, soil acidification and increased 
market demand for food and medicinal use. 
Soil nutrient management is key to 
achieving this. 

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, FFSBS, TOT training 
manuals 

Critical/essential factors for successful 
promotion 

Participatory Implementation, stakeholder 
capacity building, Functioning seed system, 
Stakeholder networks  

Partners/stakeholders for scaling up NGOs, extension, private service providers 

C: Current situation and future scaling up 

Current extent of reach None 

Challenges in dissemination Most farmers do not regard nutrient 
provision to Spider Plant as important and 
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may not easily adopt the technology.  

Recommendations for addressing the 
challenges 

Clear demonstration of the effect of crop 
nutrition and water application method on 
leaf quality. 

Lessons learned None 

Social, environmental, policy and market 
conditions necessary 

Understanding the attitude of community 
towards Spider Plant production; household 
man-power endowment, community youth, 
men and women ratios.   

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

 

Basic costs Not yet estimated 

Estimated returns Not yet estimated 

Gender issues and concerns in development 
and dissemination 

Men are the custodian of family resources 
and have to be convinced to invest in Spider 
Plant production.  Women will in turn do 
more work on expanded African Night 
Shade fields but benefit latter from 
increased production. 

Gender issues and concerns in adoption and 
scaling up 

Most farmer groups composed of women 
and will enhance women technology uptake 
but leave out the opinion and interests of 
men; women do not travel far to 
communicate messages. 

Gender related opportunities Women stand to benefit in increased 
production due to healthy Spider Plant leaf 
as growing and selling vegetables is 
regarded as a women’s job 

VMG issues and concerns in development 
and dissemination 

The crop is considered almost a subsistence 
crop and therefore its promotion and value 
addition will benefit VMGs. 

VMG issues and concerns in adoption and Spider Plant adoption will lead to increased 
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scaling up productivity by VMGs.  

VMG related opportunities Increased production will lead to increased 
consumption of nutritious Spider Plant, 
hence improved health of VMGs and 
generate income for households  

E: Case studies/profiles of success stories 

Success stories No 

 

Application guidelines for users Spider Plant production leaflet, Training 
manual 

F: Status of TIMP readiness (1. Ready 
for upselling; 2. Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts KALRO-KABETE 

Lead organization and scientists  

The Center Director 

KALRO-Kabete 

P.O. Box 14733-00800 Nairobi 

Fredrick Wandera 

Partner organizations MoA, Universities and NGOs 

 

2.2.3 TIMPs name Use drip irrigation 

Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem addressed  With increasing effects of climate change every 
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day, there are increasing incidences of 
unpredictable weather and erratic rainfall 
patterns 

 Crops under rain fed production systems are 
likely to suffer from effects of drought and 
insufficient amounts of rainfall during the 
cropping seasons 

What is it? (TIMP description)  Use of drip irrigation has been reported to save 
up to 50-70%% of water used by farmers in rain 
fed systems. This technology combines well 
with the use of row planting and optimum 
spacing 

 Drip lines with optimized spacing are laid along 
the Spider Plant rows at planting 

 Optimum amount of water is supplied to the 
plant during the critical stages of flowering and 
pod filling to maximize yields 

 Drip irrigation is well suited for small holder 
farm units 

Justification  To achieve the desired high yields, the crop 
needs to receive optimum amounts of water at 
the rightful time of its growth cycle 

 

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 and training manuals 

Most effective approach On-farm experimentation, larger plot effect 
demonstrations and exchange visits,FFBS, Training 
manuals, brochures, leaflets and fact sheets 

Critical/essential factors for 
successful promotion 

Use of improved seed varieties, using drip irrigation 
kits  to convey water in the root zone  

Partners/stakeholders for scaling 
up and their roles 

MoALD,NGOs, extension, private service providers 
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C: Current situation and future scaling up  

Current extent of reach Kakamega, Nyamira  

Counties where already 
promoted, if any 

Kakamega, Nyamira 

Counties where TIMP will be 
up-scaled 

Kakamega and Nyamira 

Challenges in dissemination  Lack of access to modern technologies e.g. 
improved varieties, crop pest and disease 
management practices, irrigation 

 Lack of knowledge on soil and water management 
practices 

 Low production among farmers 
 Lack appropriate storage and postharvest 

technologies that would enhance its availability in 
and out of season 

 High cost of improved varieties compared to farm-
saved seeds 

Recommendations for 
addressing the challenges 

 Collective approach to production through FFSBS 

 Continuous training of farmers  

Lessons learned in up scaling, if 
any 

No up scaling carried out so far  

Social, environmental, policy 
and market conditions necessary 

 Advocate for increased production of Spider 
Plant for leaf and seed  using improved seed 
varieties  

 Encourage use of water harvesting technologies 
to promote irrigation use 

 To capacity build farmers on varieties suitable 
for leaf and seed production respectively 

 

Soil analysis  as in Pumpkins 

Integrate Soil fertility 
management  

 -do- 

 

Spider plant Soil Fertility management  
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2.2.2 TIMPS Name Spider plant TIMPS 
 Soil fertility Management 

Category (i.e. technology, innovation or 
management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed The yields obtained by farmers are low 

because of the declining soil fertility, low 
use of organic and inorganic resources and 
lack of knowledge on soil testing.  

What is it? (TIMP description) The technology will involve methodologies 
that will advise farmers on using site 
specific fertilizer and manures 
recommendation, training on detection and 
remedy of nutrient deficiencies, water 
requirement and nutrient preservation 
procedures for pumpkin production.  

Justification There is need for sustainable intensification 
of spiderplant production in view of 
diminishing land size, decline in soil 
fertility, soil acidification and increased 
market demand for food and medicinal use. 
Soil nutrient management is key to 
achieving this. 

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, FFSBS, TOT training 
manuals 

Critical/essential factors for successful 
promotion 

Participatory Implementation, stakeholder 
capacity building, Functioning seed system, 
Stakeholder networks  

Partners/stakeholders for scaling up NGOs, extension, private service providers 
C: Current situation and future scaling up 
Current extent of reach None 
Challenges in dissemination Most farmers do not regard nutrient 

provision to pumping as important and may 
not easily adopt the technology. Most 
farmers produce pumpkin for fruit and not 
leaf, hence may not easily adopt the 
technology 

Recommendations for addressing the Clear demonstration of the effect of crop 
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challenges nutrition and water application method on 
leaf and fruit quality. 

Lessons learned None 
Social, environmental, policy and market 
conditions necessary 

Understanding the attitude of community 
towards pumpkin production; household 
man-power endowment, community youth, 
men and women ratios.   

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

 

Basic costs Not yet estimated 
Estimated returns Not yet estimated 
Gender issues and concerns in development 
and dissemination 

 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 regional markets due to 
their domestic roles 

 Women have less access to 
agricultural information, technology 
and knowledge 

. 
Gender issues and concerns in adoption and 
scaling up 

 opportunities exists for VMGs in 
Pumpkins production because the 
crop can be produced using locally 
available organic manures  

Gender related opportunities  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 
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 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 issues and concerns in development 
and dissemination 

 opportunities exists for VMGs in 
Pumpkins production because the 
crop can be produced using locally 
available organic manures and 
leaves and fruits are available long 
after other vegetables are off season 

VMG issues and concerns in adoption and 
scaling up 

 

VMG related opportunities  
E: Case studies/profiles of success stories 
Success stories No 

 
Application guidelines for users Pumpkin production leaflet, Training 

manual 
F: Status of TIMP readiness (1. Ready 
for upselling; 2. Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts KALRO-KABETE 
Lead organization and scientists The Center Director 

KALRO-Kabete 
P.O. Box 14733-00800 Nairobi 
Fredrick Wandera 

Partner organizations MoA, Universities and NGOs 

Gaps: 
Determination of location-specific soil nutrient status 

Drip irrigation in spiderplant 

TIMPs name Drip irrigation 

Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
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Problem addressed  With increasing effects of climate change every 
day, there are increasing incidences of 
unpredictable weather and erratic rainfall 
patterns 

 Crops under rain fed production systems are 
likely to suffer from effects of drought and 
insufficient amounts of rainfall during the 
cropping seasons 

What is it? (TIMP description)  Use of drip irrigation has been reported to save 
up to 50-70%% of water used by farmers in rain 
fed systems. This technology combines well 
with the use of row planting and optimum 
spacing 

 Drip lines with optimized spacing are laid along 
the spiderplant  \rows at planting 

 Optimum amount of water is supplied to the 
plant during the critical stages of flowering and 
pod filling to maximize yields 

 Drip irrigation is well suited for small holder 
farm units 

Justification  To achieve the desired high yields, the crop 
needs to receive optimum amounts of water at 
the rightful time of its growth cycle 

 In pumpkin, applying irrigation under the 
foliage reduces development of mildew 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, larger 
plot demonstrations and training manuals 

Most effective approach On-farm experimentation, larger plot effect 
demonstrations and exchange visits,FFBS, Training 
manuals, brochures, leaflets and fact sheets 

Critical/essential factors for 
successful promotion 

Use of improved seed varieties, using drip irrigation 
kits  to convey water in the root zone  

Partners/stakeholders for scaling 
up and their roles 

MoALD, NGOs, extension, private service providers 
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C: Current situation and future scaling up  

Current extent of reach Kakamega, Nyamira  

Counties where already 
promoted, if any 

Kakamega, Nyamira 

Counties where TIMP will be 
up-scaled 

Kakamega and Nyamira 

Challenges in dissemination  Lack of access to modern technologies e.g. 
improved varieties, crop pest and disease 
management practices, irrigation 

 Lack of knowledge on soil and water management 
practice 

 Low production among farmers 
 Pumpkin is produced for fruit rather than leaf 
 Lack appropriate storage and postharvest 

technologies that would enhance its availability in 
and out of season 

 High cost of improved varieties compared to farm-
saved seeds 

Recommendations for 
addressing the challenges 

 Collective approach to production through FFSBS 

 Continuous training of farmers  

Lessons learned in up scaling, if 
any 

No up scaling carried out so far  

Social, environmental, policy 
and market conditions necessary 

 Advocate for increased production of pumpkin 
for leaf and fruit  using improved seed varieties  

 Encourage use of water harvesting technologies 
to promote irrigation use 

 To capacity build farmers on varieties suitable 
for leaf and fruit production respectively 

 

 
 
 
1.9 Drip Irrigation  
TIMP name Drip irrigation systems for small scale farmers 
Category (i.e. technology, innovation 
or management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Increased crop water stress caused by seasonal rainfall 

variability in rainfed production.  
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What is it? (TIMP description) 

 
Layout of a drip irrigation system in 
vegetables 

 The technology that supplements water in crop 
production systems. It allows the optimal usage of the 
limited water resource by dripping water 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.  

 Provides the opportunity for farmers to increase crop 
yields 

 Drip system is easy to design and operated  
 The layout can either be above surface or buried below 

the surface. 
 System provides efficient fertilizer usage (fertigation) 

with irrigation water 
Justification The impact of climate change (seasonal rain 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 Farmers 
Approaches used in dissemination Demonstration, farmer field schools, ASK trade and 

exhibition fairs 
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  
Partners/stakeholders for scaling up 
and their roles 

 County governments; capacity building, supportive 
policies and frameworks  

 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 

Makueni, Bomet, Kajiado, Machakos 

Current extent of reach Limited to high value tomato and vegetable farmers in the 
above counties 

Counties where TIMP will be 
promoted 

Kakamega Nyamira 

Challenges in dissemination  Relatively high cost of drip kits for majority of poor 
resource farmers in ASALs.  

 High temperatures experienced in ASALs cause water 
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salinity challenges  
 Drip poly tubing also tend to collapse causing inadequate 

water conveyance along the tube 
 Limited knowledge on the drip irrigation technology and 

its management 
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 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 have also helped 
preserve moisture and additional nutrients to the soil   

 It is also important to link farmers to MFIs 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, 

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 system tend to reduce workload for all gender and 
provides significant positive impact on family food and 
nutritional intake.  

 Women are extensively involved in most horticultural 
farming enterprises (i.e. vegetable farming) under the 
drip-irrigation systems. This may increase their labor 
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hours  
 Acceptable and easy to scale up by both male and female, 

including youth     
Gender related opportunities Opportunities available for women and men to generate 

sustainable income 
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 

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 such as tomatoes and 
vegetables 

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. It is noted that linking markets to 
crops under drip is crucial for sustainability.  

 Covering the soil with organic matter (crop residue or 
green manures) in a drip system helps preserve moisture 
and provides additional nutrients to the soil, thus 
increasing the irrigation efficiency. 

Application guidelines for users  Use appropriate emitters during design and installation 
i.e. sites with elevation difference of over 1.5 meters (5 
feet), use pressure compensating emitters, while more 
level areas turbulent flow emitters works great. Gravity 
flow systems normally use short-path emitters 

 Use 1 or 2 emitters per plant depending on the size of the 
plant. Trees and large shrubs may need more. 

 In most situations install emitters at least 450mm (18″) 
apart.  600mm (24″) apart under 80% of the leaf canopy 
of the plant 

 Always have a backflow preventer to prevent water 
contamination by soil-borne disease. Use a 20mm (3/4″) 
valve for most systems 

 Use 25mm (1 inch) PVC, PEX or polyethylene irrigation 
pipe for mainlines (“mains”) and laterals 

 The total length of the mainline and the lateral together 
should not be more than 120 meters (400 feet). 

 The length of drip tube should not exceed 60 meters from 
the point the water enters the tube to the end of the tube 

 Never bury emitters underground unless they are made to 
be buried 

 Don’t bury drip tube, moles or other rodents will chew it  
 Always install a flush vAIVe or end cap at the end of 

each drip tube. Automatic flush vAIVes are also available 
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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 Kabete, Waiyaki way 
Lead organization and scientists KALRO; Isaya Sijali 
Partner organizations AMIRAN Kenya, HortiPro, Agro-Irrigation, Aqua-Valley 

Services Ltd, Davis & Shirtliff, and many Micro finance 
institutions (MFIs) 

 
GAPS 
3. The impact of drip irrigation on economics of agriculture in the regions of adoption under 

study 
4. Limited irrigation packages suited to small farmers - improved irrigation, agronomy, credit, 

technical support and assistance with marketing – to spur adoption 
 
 
1.10.1 Mobile soil testing services. 

TIMP name Mobile soil testing services  
Category (i.e. 
technology, innovation 
or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem addressed  Declining soil fertility,  

 Limited access to soil testing services,  
 Long waiting durations between which farmers can get soil analysis 

results (centralized soil testing laboratories) 
What is it? (TIMP 
description) 

Mobile van mounted with the necessary soil testing equipment for rapid 
and on the spot soil testing services. 

Justification Our society is facing one of the biggest challenges- that of ensuring there is 
enough food resources for the ever-so-growing population. The importance 
of having healthy fertile soils is now bigger than ever, and understanding 
what is in our soils through soil testing is essential. 
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Soil testing is the basis for good fertilizer management that maintains the 
productivity of soil and improves the quality of crops. Cropland has 
continued to lose its productivity over the years as a result of inadequate 
use of fertilizers, use of inappropriate fertilizers and removal of crop 
residues among other things. Judicious use of fertilizers based on soil 
analyses promotes more efficient fertilizer use and prevents environmental 
pollution from excess fertilizer application, cost efficient. However, limited 
access to soil testing services is depriving the farmers’ ability to make 
informed decisions with regard to soil management and fertilizer use. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers 
Approaches to be used 
in dissemination 

Mobile soil testing services at the soil collection centres.  
Awareness creation and sensitization campaigns to increase understanding 
of the importance of regular soil testing coupled with improved access to 
affordable soil testing services will increase the demand for soil testing 
services. 
Through partnerships with local Agro-vets and the County extension 
services, easy to read materials (leaflets) will be distributed. These leaflets 
will contain easy to follow steps on soil sampling, sample labelling, storage 
and transportation to the identified collection centres for soil testing and 
interpretation and recommendations.  

Critical/essential 
factors for successful 
promotion. 

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

8. Identification of acceptable soil collection centres. 
9. Adequate qualified staff to cover the large number of samples from 

the target 24 counties before the planting season begins. 
10. Well trained farmers on soil sampling, labelling and storage (GPS 

readings, physical description of the locations, crops to be planted 
are important information)   

11. Availability a van to mount the equipment. 
12. Farmers must understand, trust, and be willing to act upon the 

information provided  
Partners/stakeholders 
for scaling up and their 
roles  

County government extension staff- This forms an important team in the 
field where they provide training to the farmers alongside service providers 
and monitor the adoption of the technology in the county.  
Agrovets-Distribution of leaflets containing the soil testing procedures, 
helping farmers to get the right fertilizers guided by the recommendations. 
Soil Cares- this is a company already on the ground providing similar 
mobile soil testing services at farm gate, we may partner with them 
especially on the supply of portable soil scanners for field measurements. 

C: Current situation and future scaling up 
Counties where already 
promoted 

None 

Counties where TIMP 
will be upscaled 

Kakamega, Nyamira 
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Challenges in 
dissemination 

‐ Approximately 4 vans would be required to cover the targeted 24 
counties. A double carbin car Approximated at 5M each and 20M 
for the four cars. 

‐ Portable soil scanners to mount to the vans will cost approximately 
KES 480,000 thus approximately KES 1.92 M  

‐ Limited staff as each van requires 3 technical staff a total of 12 staff 
in to operate the four vans. 

‐ Lack of awareness on the importance of regular soil testing 
Suggestions for 
addressing the 
challenges 

‐ Employ 8 analytical chemistry interns to support the existing 
technical staff in the operations. 

‐ The portable soil scanners can be hired from soil cares and used 
when only needed this may cut on the initial operation costs. 

‐ Carry out awareness and sensitization campaigns  
‐ Available efficient to use cars at KALRO can be serviced and 

branded to be used for this purpose. This may cut the cost of having 
to buy all the four new cars. 

Lessons learned in 
upscaling if any 

‐ Timely affordable soil information will guide on fertilizer use.  
‐ Farmers have reported frustration when they apply the wrong 

fertilizers and see no results because they did not take the first step 
to understand what the soil demand in terms of macro, micro 
nutrients and trace elements like Zinc and Sulphur. 

Social, environmental, 
policy and market 
conditions necessary 

‐ Socially acceptable – use of the innovation brings will lead to 
increase in food production, nutrition security, incomes and family 
cohesion. 

‐ Environmentally friendly - farmers only apply the right types in the 
right quantities and right amounts of fertilizers. No excess nutrients 
to contaminate ground and surface water. 

‐ Increased productivity will provide supply to the Markets. 
‐ Supporting frameworks/policies are available. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs ‐ Approximately 4 vans would be required to cover the targeted 24 

counties. A double carbin car Approximated at 5M each and 20M 
for the four cars. 

‐ Portable soil scanners to mount to the vans will cost approximately 
KES 480,000 thus approximately KES 1.92 M  

‐ Hiring 8 Analytical chemistry interns may cost 40000 per month 
approximately 320000 every month.  

‐ Consumables for each van may costs KES 500000 
Estimated returns  The farmer will invest an approximated KES 2000 to for soil testing 

to get the right fertilizer recommendations. 100% profit is expected 
over the cost of soil testing from an acre of maize. 

Gender issues and 
concerns in 
development and 
dissemination 

 Cultural barriers, in some communities woman do not own land and 
therefore might not be well represented in the training and the 
whole operations of the service 

 Male dominating in the operations of this service. 
 Youth disinterested in matters agriculture thus misrepresented. 
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Gender issues and 
concerns in adoption 
and scaling up 

 Youth disinterested in agriculture affecting adoption and scaling up 
as they are the majority of the population. 

 Cultural barriers barring women from participating in training 
forums and yet they are the ones left at home to do agricultural 
activities.  

 Men leaving their farms for other economic activities in the cities. 
 The cost of the technology should be within reach of all the gender 

categories. 
Gender related 
opportunities 

 Offers the youth an employment opportunity: available willing 
youths will get casual jobs in soil sampling and sample pre-
processing activities 

 Men and women offering transport services will also benefit from 
transporting soil samples to the collection centres. i.e the boda-boda 
services. 

VMG issues and 
concerns in 
development and 
dissemination 

 Insecurity may deprive the VMG a chance to be trained and to have 
the soil samples tested. For example Northern counties who are 
participating in this KCSAP project. 

 The cost of transport to a far soil collection centre might be an 
expensive undertaking for VMGs from for example Mandera 
County  to Garissa 

 Cultural barriers are also an important consideration among the 
VMGs and may hinder development and dissemination of the 
technology. 

VMG issues and 
concerns in adoption 
and scaling up 

 VMGs disinterested in agriculture affecting adoption and scaling up 
as they are the majority of the population. 

 Cultural barriers barring women among the VMGs from 
participating and yet they are the ones left to do agriculture in 
household. 

 Men leaving their farms for other economic activities in the cities. 
 The cost of the technology should be within reach of all the VMG 

categories. 
 

VMG related 
opportunities 

 This is a TIMP that will bring soil testing services nearer to the 
farmers and therefore is a saving and is also expected to improve 
productivity. More food and income for the VGMs. 

E: Case studies/profiles of success stories 
Success stories Farmers have reported increased agricultural production after regular soil 

testing and adhering to the fertilizer recommendation thanks to the 
accessible soil testing services at farm level offered by Soil Cares - 
https://www.agrocares.com/en 

Application guidelines 
for users 

 A mobile van is mounted with the necessary soil testing equipment; 
 Community soil sampling champions are identified and trained on 

good soil sampling procedures.  
 Identify and designate soil collection centres.  
 Set days when each centre will be visited, soil analysed and results 
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1.11 Integrated soil fertility management (ISFM) 

TIMP name Integrated soil fertility management (ISFM) 
Category (i.e. technology, 
innovation or management 
practice) 

Management practices 

A: Description of the technology, innovation or management practice 
Problem addressed Declining soil fertility, low organic matter, restoring soil structure and 

conserving the limited available moisture in crop production. 
What is it? (TIMP 
description) 
 
 

A set of soil fertility management practices that include the use of 
fertilizers, manure and improved seed combined to adapt practices to 
local conditions.  
The ISFM places emphasis on the importance of using often scarce 
resources like fertilizer and organic inputs efficiently through 
techniques such 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) 

Justification Soils within the farming system are heterogeneous due to spatial 
variability in soil fertility. These inherent differences arise from the 
parent material from which the soil has evolved, and the position in the 
landscape that influences how soil develops.  
A large proportion of soils in the KCSAP target project counties are 
derived from some of the oldest land surfaces which, due to weathering 
and cropping, have few nutrients left. Where younger, volcanic soils 
occur these are inherently richer in nutrients, but may have other soil 
fertility problems such as fixation of some critical nutrients such as 

and fertilizer recommendation and other management issues 
disseminated to the responsible farmers. 

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 Kabete, off Waiyaki way, 

Between Nairobi School and Kabete Army barracks 
P.O. Box 14733-00800, NAIROBI. 
Tel:  +254-020-2464435 Ext. 300 
E-mail: cd.narl@kalro.org 

Lead organization and 
scientists 

KALRO,  
Scientists: E. Mutuma, P. Kitiem, J. Mwaura, A. Esilaba, J. Wamuongo, D. 
Kamau. 

Partner organizations County government’s extension staff, Agrovets, Soil Cares. 
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phosphorus. Past management of the soils also has a major influence on 
soil fertility which in turn influences productivity.  
These challenges call for an integrated soil fertility management 
(ISFM) approach that combines appropriate interventions on soil 
management that include fertilizer use (manure and inorganic) and crop 
agronomy. The aim of ISFM is therefore to optimize agronomic use 
efficiency of the applied nutrients for improved crop productivity.  

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers 
Approaches to be used in 
dissemination 

Approaches to be used in the dissemination include:  
 On-farm demonstrations during farmer field schools 
 Training in workshops. 
 Extension information materials which will be distributed to 

farmers through farmer groups, Agrovets and the county 
extension offices. 

Critical/essential factors 
for successful promotion 

 Availability of affordable and quality manure, fertilizers and clean 
planting materials 

 Take into account variability between farms, in terms of farming 
goals, and objectives, size, labour availability, ownership of 
livestock, importance of off-farm income; and 

 Take into account amount of production resources (i.e. land, money, 
labour, crop residues) that different farming families are able to 
invest in. 

Partners/stakeholders for 
scaling up and their roles 

County government extension services –delivery of information inputs 
to farmers. Community farmer groups –Provide on farm demonstration 
plots to hold farmer field schools. Used to reach out to other farmers 
outside the groups and dissemination the technologies.  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos, Tharaka Nithi, Kakamega, Nyeri.  

Counties where TIMP will 
be promoted 

Busia, Kisumu, Bomet, Kericho Tharaka Nithi, West Pokot, Nyeri, 
Machakos, Taita Taveta, Isiolo, Lamu. 

Challenges in development 
and dissemination 

Lack of access of farmers to quality inputs, information, off-takers and 
credit is a huge challenge for effective development and dissemination 
of  ISFM. 

Suggestions for addressing 
the challenges 

Quality assurance mechanism to vet local Agro-vets who provide 
farming inputs to the farmers. 
Increasing access to information by the farmers through the local radio 
channels, extension services and distribution of information materials 
that a farmer can read at their convenient time. 
Planning and executing farming activities in partnerships with the 
market so that farmers grow crops for a certain market. 
Training on entrepreneurship and value addition 
Linking farmers to banking and credit services 
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Lessons learned, if any A number of ISFM practices have been successfully brought to scale 
each of which leading to major improvements of livelihoods and land 
use. What’s more, these programs illustrated that access of farmers to 
quality inputs, information, off-takers and credit is of huge importance to 
achieve effective adoption of ISFM. 

Social, environmental, 
policy and market 
conditions necessary 

4. Environmentally friendly: 
 ISFM practices on fertilizer use are embedded on the principles 

of ‘4R’ stewardship (right source, right rate, right time and right 
place) that forms the basis of site-specific nutrient management 
thus limited or no pollution from excess application of fertilizers. 
Furthermore, ISFM interventions on organic resource 
management related to input of crop residues and crop rotation 
are shared with Conservation Agriculture.  

 Practicing ISFM offers different benefits to mitigate Green 
House Gas emissions from agricultural systems. Fertilizer micro-
dosing, disseminated under the ISFM entry point significantly 
increase the recovery of N by crops.  Greater recovery of N by 
crops and retention of nitrate in soils, are two of the most 
important indicators for reduced emissions of nitrogen oxides in 
tropical farming systems. 

  Combining fertilizers and organic inputs also enhances fertilizer 
uptake and retention by balancing immobilization and release 
processes. 

5. Social economic benefits: Increased productivity will provide 
supply to the markets, improve food and nutrition security, bring 
social cohesion as there is adequate food and income for the 
households 

6. Supporting frameworks/policies are available 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  
Estimated returns  
Gender issues and concerns 
in development and 
dissemination 

Gender domain- Assets and Resources 
 Ownership of or access to land, farming inputs, information 

technologies (radios, cell phones) and credit is an important 
gender issue in ISFM 

Gender domain- Making decisions 
 Intra-household communication, negotiation and decision-

making about production roles (vary by crops), purchase and 
use of inputs, obtaining or use of credit, land allocations and 
use, what to grow, expenditures and savings is an important 
gender consideration in ISFM. 

Gender domain- Access and participation 
 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 big gender concern in ISFM. 
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Gender issues and concerns 
in adoption and scaling up 

 Ownership of or access to land, farming inputs, information 
technologies (radios, cell phones) and credit will affect adoption 
and scaling up. 

 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 will 
affect adoption and scaling up. 

 Intra-household communication, negotiation and decision-
making about production roles (vary by crops), purchase and 
use of inputs, obtaining or use of credit, land allocations and 
use, what to grow, expenditures and savings is an important 
gender consideration in ISFM  and will affect adoption and 
scaling up. 

Gender related 
opportunities 

 Increased agricultural produce will increase access to food and 
income among women, male and youth. 

 Youthful male and women will provide labour during the 
implementation of the technology. 

 Men and women operating Agro-vets will find market for the 
inputs as many farmers adopt to the ISFM technology. 

 The technology reduces pollution and emission of green House 
Gases creating a good living environment for all gender 
categories. 

VMG issues and concerns 
in development and 
dissemination 

 Lack of access to information 
 In attendance during awareness and sensitization campaigns due 

to physical body challenges or insecurity challenges. 
VMG issues and concerns 
in adoption and scaling up 

 The operating 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 

 Competing priorities and household decisions might hinder 
adoption and scaling up. 

 The technology involves carrying of heavy manure to the field 
which may be difficult for the physically weak VMGs. 

VMG related opportunities Application of ISFM 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 ‘A farmer reported an increase in maize grain yields from an average of 

2.0 to 4.6 ton/ ha, and soybean yields from 0.7 to 1.3 ton/ ha after 
application of ISFM technologies for 3 years. 
For example, in Malawi, about 30,000 farmers, as well as several 
hundred farmer associations and agricultural extension workers, have 
been trained in ISFM technologies. 
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Application guidelines for 
users 

Integrated Soil Fertility Management (ISFM) is an approach based on 
the following principles: 

 Neither practices neither based solely on mineral fertilizers nor 
solely on organic matter management are sufficient for 
sustainable agricultural production. 

 Well-adapted, disease- and pest-resistant germplasm is 
necessary to make efficient use of available nutrients. 

 Good agronomic practices - in terms of planting dates, planting 
densities, and weeding - are essential for ensuring the efficient 
use of scarce nutrient resources. 

 ISFM recognizes the need to target nutrient resources within 
crop rotation cycles, preferably including legumes, thus going 
beyond recommendations for single crops. 

F: Status of TIMP 
readiness (1. Ready for 
Upscaling; 2. Requires 
validation; 3. Requires 
further research) 

Ready for upscaling but validation will be done concurrently. 
 

G: Contacts  
Contacts Centre Director KALRO Kabete, off Waiyaki way, 

Between Nairobi School and Kabete Army barracks 
P.O. Box 14733-00800, NAIROBI. 
Tel:  +254-020-2464435 Ext. 300 
E-mail: cd.narl@kalro.org 

Lead organization and 
scientists 

KALRO, 
E. Mutuma, P. Kitiem, J. Mwaura, A. Esilaba, J. Wamuongo, D. 
Kamau. 

Partner organizations County governments 
 

 

Problem to be addressed  Reduced yield due to pest and disease damage in spider plant 
What is it? (TIMP 
description) 

Pest & disease management: 
 Use recommended pesticides when applicable for aphids, flea 

beetles, mites 
 Integrated pest management 
 Proper handling and application of pesticide chemicals 

Justification Pest can usually cause up to 100% loss of yields if not controlled in 
time and in the right way  

B: Assessment of 
dissemination and scaling 
up/out approaches 

 

Users of TIMP  Farmers  
Approaches used in 
dissemination 

 On farm and on station demonstrations 
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 Farmer field schools  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners: World Vegetable Centre, IITA,NGOs 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 

Critical/essential factors for 
successful promotion 

 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   

Partners/stakeholders for 
scaling up and their roles 

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

 Farmer leaders : Group organization 
 NGOs dealing with AIVs: Dissemination of the appropriate 

practices 
C: Current situation and 
future scaling up 

 

Counties where already 
promoted if any 

 Homabay, Siaya, Kisumu, Busia, Bungoma,  
 

Counties where TIMP will be 
up scaled 

 Baringo, Isiolo, Kericho, Kisumu, Laikipia, Wajir,  
Siaya, Makueni, Kitui, Machakos, Tharaka-Nithi 

Challenges in dissemination  Labour intensity in planting, weeding and harvesting  
 Absence of organised seed systems 
 Inappropriate production practices 

Suggestions for addressing 
the challenges 

 Information dissemination on production practices 
 Promotion of the variety in the suitable areas  
 Involve County governments in promotion and dissemination 

Lessons learned in up scaling 
if any 

 Private Public Partnership promotion and marketing models have 
worked before in promotion of Gadam Variety. Therefore, there 
is possibility of extending to other value chains 

 Farmers need persistent hands on training in proper agronomic 
practices, Marketing and value addition for proper impact  

 Availability of market is key 
Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

 Creation of awareness on nutritive and commercial importance of 
spider plant 

 Changing the notion that AIVs are a poor man’s crops and 
creating need for proper management 

 Harmonious gender consideration in research, consumption and 
marketing. It is cultivated mainly by women hence the need to 
capacity build them. 

 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food formulations. 

D: Economic, gender,  
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vulnerable and 
marginalized groups 
(VMGs) considerations 
Basic costs   
Estimated returns   
Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Labour intensity on women  
 Lack of financial resources by women 

Gender related opportunities  AIVs mainly cultivated by women hence empowering them 
with information will promote production and productivity 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Labour intensity 
 Illiteracy, poverty, market access problems 

VMG related opportunities  Affordable inputs 
E: Case studies/profiles of 
success stories 

  

Success stories from previous 
similar  projects 

  

Application guidelines for 
users 

  

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

 requires validation  

G: Contacts   
Contacts   
Lead organization and 
scientists 

  

Partner organizations   
 

11.5 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.5.1 TIMP Name Power tiller 

Category (i.e. technology, 
innovation or management 
practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed preparation, in the 
commercialized AIV commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
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 Poor inconsistent land preparation 
What is it? (TIMP 
description) 

A Power Tiller is a two-wheeled agricultural implement fitted with 
rotary tillers, disk harrow, moldboard plough, trailer, water pump 
or chisel at alternate times for easing farm operations. It can 
complete 1ha per day by one operator in about two hours. This will 
vary depending on the climatic conditions, soil types, soil moisture 
content, stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with the 
technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller helps in 
preparing the soil, sowing seeds, planting seeds, spraying the 
fertilizers, herbicides and water. In addition to it also helps in 
pumping water, harvesting, threshing and transporting crops. A 
power Tiller is ideal where the land size is small. Farm sizes 
average less than one hectares which limit turning ability of 
conventional tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Timeliness, efficiency, cheap cost, multiple usage 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of the machines 
 High initial  cost for small-scale farmers to import or when 

fabricated. 
Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 
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Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 280,000 

Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Gender Unfriendly and expensive machines 
 AIV 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 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Egerton University 
Nasirembe W, 
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Partner organizations Local Fabricators 

 

11.5.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 

A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP 
description) 

A seed drill is a farm implement that sow seeds at a desired seeding 
rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 
have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 
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dissemination 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

 Mechanization in agriculture increases production through 
efficient operations 

 Timely planting 

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 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 
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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 

 Demonstrations and training 
 User manuals 

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, Egerton University 

 

11.5.3 TIMP Name 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 planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  
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Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
herbicides 

 To control 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 To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 



160 
 

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 
AIV 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 

 Demonstrations and training 
 User manuals 

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 
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11.5.4 TIMP Name Knapsack weeder 
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 threshing and winnowing of 
AIV 
Quality of leaf 

What is it? (TIMP 
description) 

It is a hand held machine that simultaneously cut the soil and 
weeds in AIV and is an intermediate technology machine 
appropriate for Small Holder Farmers, It is designed to weed 
specified spacing inter raw within AIVs as; Amaranthus, African 
night shade, cow pea, spider plant, etc. 

Justification To make AIV weeding faster, less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Hand weeding is tedious and time consuming while 
manual operations are timewasting and expensive.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 
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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 of local industry 

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 AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 
dissemination 

AIV Knapsack weeder designed for easy start and operation. Men 
have been drawn to AIV weeding 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  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it more 
usable. 

 Knapsack weeder is affordable and could help VMGs exploit 

VMG related opportunities Can create employment for VMG at local level 
E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

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 

Nasirembe W 
Egerton University 
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Partner organizations Tecsols Ltd - Nakuru 
 

11.5.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 

Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 
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dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 

backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

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

 Mechanization is key to increased production 

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 KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 
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Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 

 

 

POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, 
innovation or management 
practice 

Management Practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 
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Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
superior quality fetch higher prices in the market. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
 

Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 

provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing 
the challenges 

Pay premium price to higher quality vegetables. 

Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
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Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women  have less  access to information on  pumpkin fruit 
packaging  

 Women have limited access to markets for pumpkins 
 Women  have less  access to extension services 
 Women have limited access to training and education on 

pumpkin  
Gender related 
opportunities 

Opportunities exist for women in packaging the pumpkin fruits. 
Youths can distribute and market the products 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on  the fruit packaging  
 VMG  have less  access to extension services 
 VMG  have limited access to training and education on the 

fruit packaging  
 Opportunities  exists in preparation and marketing of the 

various bean  recipes 
 

VMG related opportunities Opportunities exist for women in packaging the pumpkin fruits. Sale 
of sorted and graded AIVs  is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Ready for up-scaling 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 
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2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
water in the sand. 

Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 

workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
materials 

Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
to provide farmers with knowledge on ZECC  

C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 
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Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development, 
dissemination, adoption and scaling up 

 

VMG related opportunities VMGs can operate the cooling device at vegetable 
collection points 

E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 

 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
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Problem to be addressed High postharvest losses due to lack of appropriate cooling 
technologies for vegetables 

What is it? (TIMP description) 

 
 

 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 

Justification CoolBot provides inexpensive, effective cooling. 
Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 

Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBotTM Technology  

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up 
scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 
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- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally 
produced high quality AIVs. 

 Nutritionally, use of the technology can reduce 
postharvest losses and enable VMGs have enough AIVs 
to consume, hence get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
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fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
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times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

The optimal use of Wakati One is outside, in a warm and dry 
climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
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necessary for development 
and up scaling 

CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 
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 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 

 

MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 

Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits  
 Limited awareness of the technology by farmers and traders 
  

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 
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technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and KALRO 
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scientists Francis Wayua, Christine Ndinya-Omboko 
Partner organizations KEBS, MoALF 

 

 
AGRIBUSINESS, MARKET ASSESSMENT AND SOCIO ECONOMICS: REQUIRED 
INFORMATION, KNOWLEDGE AND INNOVATION ON AIVs TIMPs,  

Technology name  

Category (i.e. technology, innovation or 
management practice) 

Information, knowledge and innovation 

A: Description of the technology, innovation or management practice 

Problem addressed AIVs production in Kenya is mostly done as subsistence farming 
and traditional pass time undertaking by smallholders. There is 
disconnect between production and marketing because most 
farmers produce AIVs without clear marketing strategies. Rarely 
is enterprise analysis and planning done before establishing an 
enterprise, hence the need of re-focusing farmers to practice 
farming as a business. This situation occurs due to poor attitude 
to business, inadequate availability and use of 
socioeconomic information, knowledge and innovation 
for improved adoption, productivity, income and 
nutrition.  

What is it? (TIMP description) -Thematic  
focus   for AIVs value chains 

 

A: Agribusiness

Concepts on business  and agribusiness management 
Key requirements for AIVs enterprise management 
Record keeping  
Economic analysis of AIVs enterprises under different 
TIMPS: 
 Enterprise budgeting 
 Gross margin analysis  
 Partial budget analysis  
 Benefit cost analysis 

AIVs Business planning 
AIVs business financing 
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B: Market Assessment and policy analysis 

Identifying market assessment methods,  procedures 
and  tools: Availability and accessibility of TIMPs; 
demand and supply of AIVs  products 
Conducting a market assessment 
Facilitating farmers or their groups in developing a 
marketing plan (marketing models such as collection 
points, Community Production and Marketing 
Systems (COPMAS)) 
Policy and institutional analysis 

Justification AIVs farming business is important especially in Kenya, 
which is facing a high rate of unemployment, 
malnutrition and poverty. Agribusiness is seen as the best 
way to create more jobs and alleviate poverty. AIVs 
business requires improved knowledge, skills and 
attitude of the stakeholders.  

Socio economic interventions and analyses provide 
information and knowledge that is required by users of 
TIMPs and policy makers to make decisions to adopt or 
support TIMPs of particular value chains. This 
information can be in form of economic viability, social 
acceptability, adoption and impacts of a TIMPs, market 
information and required policy interventions by 
stakeholders to support the development, promotion and 
adoption of CSA TIMPs.  

Region promoted Kakamega, Nyamira, Kisii, Counties  

B: Assessment of dissemination and scaling up/out approaches 

Users of information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

All stakeholders in the value chains 

 

Approaches used in dissemination  Training in workshops 
 Farmer field Business schools (FFBS) 
 Participatory R&D approaches  
 Feedback workshops 
 Fact sheets 
 Brochures  
 Field days 
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 Policy round table dialogues  
 Policy briefs  
 Value chain meetings 
 Innovation platforms 
 Value chains actors’ meetings 
 Common interest group meetings 
 Scientific conferences 
 Mass media 
 Stakeholders’ meetings/forum 
 Project planning meetings  
 Agricultural shows 
 ICTs 

Most effective approach Training workshops, Innovation platforms, Feedback 
workshops, field days, policy dialogue meetings, project 
planning meetings,  COPMAS (Commercial villages 
Community production and marketing system) model; 
Producer associations, exchange visits 

Critical/essential factors for successful 
promotion of Information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

Accuracy and reliability of the information, knowledge 
and innovation 

Holistic packaged information and knowledge on TIMPs; 
Effective delivery systems 

Willingness and ability of stakeholders to embrace and 
use the information 

Partners/stakeholders for scaling up of 
socio-economics on TIMPs 

KALRO, County Governments, development partners, 
National Governments agencies, farmers organizations, 
other research institutions, civil society and Faith based 
organizations 

C: Current situation and future scaling up 

Current extent of reach Limited to project beneficiaries 

Challenges in dissemination Mismatch between information and technology 
availability; inadequate socio-economics information on 
TIMPs, and inadequate use of available information in 
decision making.  Awareness of TIMPs only in small and 
limited project sites. 

Recommendations for addressing the Strengthening linkages with various information delivery 
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challenges channels and actors 

Lessons learned Information on TIMPs that address stakeholder needs 
and are cost-effective are most likely to be adopted 
because private sector are driven by commercial interest. 

 Low accessibility to TIMPs is a major barrier to uptake 
of the TIMPs. 

Social, environmental, policy and market 
conditions necessary 

Supportive biophysical, institutional, business and policy 
environment;  

Availability, access, affordability and acceptability of 
TIMPS;  

Stable and reliable and remunerative markets for 
technology/ input supplies and output products 

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

Basic costs Cost of collecting and collating data and information 

Estimated returns Returns dependent on location, types of TIMPs applied 
and AIVs  species 

Gender issues and concerns in development 
and dissemination, adoption and scaling up, 
related opportunities 

The technology  targets women who handle AIVs and do 
the drying and cooking 

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 

 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 regional 
markets due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Youths and women can be involved in a 
spider plant  production and marketing  

 This will lead to women and youth 
empowerment through increased production 
and income 
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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 

VMG related opportunities  The technology is suitable for vulnerable and 
marginalized groups since the crop is a source 
of quality nutrition and can be grown by 
vulnerable groups 

  

E: Case studies/profiles of success stories 

Success stories • Increase of yields and consumption of 
AIVs in Western Kenya under KALRO/Purdue 
Hortnutrition project that concurrently promoted 
production, behaviour change communication 
(BCC) and consumption of AIVs 

  

Application guidelines for users Agribusiness and market assessment manual, handouts 
on thematic areas 

F: Contacts  

Contacts Director, Socio-economics and Policy Development, 
KALRO 

Lead organization and scientists KALRO Socio economic Scientists in different institutes; 
Biophysical scientists  

Partner organizations Universities, CGIARs. MOALFC,KIPPRA, TEGEMEO, 

 

Research Gaps 

7. Limited information on success stories of AIVs.  
8. Cultural issues in participation in some AIVs species value chains 
9. Low information on profitability of AIVs in the project areas 

 
VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
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 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

 

A cabinet solar dryer for drying vegetables 
 

  

Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 

 Provide loans / capital to farmers groups to acquire the solar dryers 
 Capacity building of local artisans on repair and maintenance 

Lessons learned in up 
scaling if any 

 

Social, environmental, Solar dried vegetables can be used in the dry season 
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policy and market 
conditions necessary for 
development and up 
scaling 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
Estimated returns Increased income, nutrition 

Reduced postharvest losses 
Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

Solar driers can be fabricated by youth groups 

Gender related 
opportunities 

All genders can be involved in processing of solar dried vegetables 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

Lack of access to information and sensitization on solar drying, and 
the nutritional benefits of the solar dried products can be hindrance to 
VMGs adoption 

VMG related opportunities Solar drying present opportunities for longer storage of indigenous 
vegetables 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

 

Research Gaps 

10. Limited information on success stories of AIVs.  
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11. Cultural issues in participation in some AIVs species value chains 
12. Low information on profitability of AIVs in the project areas 

 
2.6 Value addition” 
TIP name Value addition of spider plant 
Category (i.e. technology, 
innovation or management 
practice) 

Innovations 
 

A: Description of the technology, innovation or management practice 
Problem addressed Many AIVs usually have a slightly to very bitter tastes 

and cooking methods of AIVs usually discourages the 
young from consuming them.  

What is it? (TIMP description) 
 

Processing and cooking methods of AIVs to improve 
taste  and value 

Justification  Highly nutritious contains good quality proteins, rich 
in amino acid lysine, vitamins, calcium 

 Most of the younger population find it bitter 

 Adding value will improve taste and encourage the 
consumption by the young who prefer junk food but 
also need to eat nutritious food 

 Knowledge on drying vegetables will enable farmers 
to dry vegetables during times of plenty and use 
them during times of scarcity. 

 Improving tastes of dried vegetables will create more 
demand for the same and increase exportation  to the 
Africans in the diaspora increasing foreign exchange 

 More consumers going for organically grown foods 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Women groups, Youth, Extension service providers, 

Farmer groups, Researchers, Traders, Millers, 
Processors, confectionery industries, hoteliers 

Approaches used in 
dissemination 

Training of trainers (TOTs), Extension services, Farmer 
field schools, Field days, Trade shows and exhibitions, 
Mass media 

Critical/essential factors for 
successful promotion 

Consumers to appreciate the recipes presented 
 

Partners/stakeholders for 
scaling up 

Extension service providers, County governments 

C: Current situation and future scaling up 
Current extent of reach  Low 
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Challenges in dissemination Inadequate information on the value addition of spider 
plants 

Recommendations for 
addressing the challenges 

Research on value addition technologies needed 
 

Lessons learned Consumers appreciate value added spider plant products 
if tasty  
Africans in the diaspora demand AIVs  

Social, environmental, policy 
and market conditions 
necessary 

Policy-Products for export to adhere to Kenya/global 
GAP guidelines 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not determined 
Estimated returns Not determined 
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 

 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 regional 
markets due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Youths and women can be involved in a 
spider plant  production and marketing  

 This will lead to women and youth 
empowerment through increased production 
and income 

 
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 

VMG related opportunities  The technology is suitable for vulnerable and 
marginalized groups since the crop is a 
source of quality nutrition and can be grown 
by vulnerable groups 

E: Case studies/profiles of success stories 
Success stories Conducted taste tests with six new AIV recipes among 

203 farmers in Busia and Bungoma and responses were 
positive in all the recipes expect one   

Application guidelines for users  Cooking of dried vegetables by adding 
flavours such as groundnuts, milk and minced meat 
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 Cook AIVs for 20 minutes to preserve 
nutrients 

 
F: Status of readiness (1. Ready 
for up scaling 2. Requires 
validation 3. Requires further 
research) 

Ready for up-scaling 

F: Contacts  
Contacts Christine Ndinya-Omboko 

 KALRO Kakamega, P. O. Box 169-50100, Kakamega 
Lead organization and scientists KALRO-Christine Ndinya, Fatuma Omari,  Francis 

Wayua   
Partner organizations Mace foods- Eldoret, KEBS, AMPATH,  
GAPS 
Identification of markets and Determine demand of AIVs in abroad 
Identification of and link with organizations exporting AIVs abroad 
 
 
3.0 COWPEA TECHNOLOGIES, INNOVATION AND MANAGEMENT PRACTICES 

3.1 Improved Cowpea Varieties 
3.1.1 Improved K80  

TIMP Name Variety  K80
Category (i.e. 
technology, innovation or 
management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Low yields on farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

K80:  - Released in 1998 
 Yield potential of 1.2 -1.8 t/ha under good management 
 Maturity period 80 -90 days/ 
 Creamy  brown in color  
 Dual purpose variety for both grain and vegetable use. 

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid lands (SAL). The SAL are 
adversely affected by erratic rainfall which is poorly distributed. 
The annual production in Kenya is low and estimated to decline 
from 173, 000 MT in 2015 to 146,000 MT in 2017 mainly due to 
climatic factors (parasitic weeds- Alectra vogelii, abiotic and 
biotic issues). As a resilient crop, it is still considered as a 
neglected and underutilized based on social and economic 
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restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, feed and income through 
the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, traders, and processers; national, regional and 

international markets,  
Approaches used in 
dissemination 

 On farm demonstrations, Farmer field Business schools, 
Field days 

 Agricultural shows, Mobile applications, Partners  
Critical/essential factors 
for successful promotion 

 Good seed system to improve seed availability and 
accessibility 

 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
 Interest of stakeholders 

Partners/stakeholders for 
scaling up 

 County Extension service providers  
 Private sector (seed companies, processors, 

supermarkets), 
 Decentralized Informal Farmer-based Seed System 

(DIFBSS) –for seed production and upscaling  
 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  

Counties where TIMPs 
will be up scaled 

Machakos, Kajiado, Tharaka Nithi, West Pokot, Taita Taveta, 
Isiolo 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies promote more of 

hybrid compared to self-pollinated crops) 
 Weak or non-existent proper market information systems 

(MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
 Labour intensive: planting, weeding, harvesting and 

threshing. 
 Disorganized marketing channels 
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 Limited processing technologies and consumption 
diversity at the household level 

 Low awareness creation of production practices 
Recommendations for 
addressing the challenges 

 Develop and disseminate information  to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and private seed company for 
production of adequate seed for farmers 

 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage  county govern in seed distribution for ease of 
accessibility 

 Use partners innovations to promote value addition and 
consumption in local food systems   

 Develop value added products 
Lessons learned  Technology not yet with the farmers 

 Creation of  market opportunities could lead to enhanced 
adoption of technology 

Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
that will ensure compliance with international standards 

 Provision of improved market information on volume, 
quality and supply consistency requirements 

 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
Gender issues and 
concerns in development,  
dissemination, adoption 

 Women have limited access to productive resources such 
as land and credit 

 Women have limited access to finances to purchase the 
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and scaling up required inputs 
 Women have limited access to the crop’s information 

and knowledge 
 Marketing: Production is done by youth and women but 

the money goes to the men 
 Labour intensive in almost all activities affects women; 

there is need for mechanization 
 Gender discrimination even when women are targeted for 

technology dissemination 
 Labour intensive especially during harvesting – hand 

picking of mature pods mostly done by women and youth
 Women have limited access to quality seed  

Gender related 
opportunities 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products 

 Friendly trading conditions  exist to allow women and 
youth to participate in marketing 

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 training and  education 
VMG related 
opportunities 

 As drought tolerant and high yielding variety it will meet 
the food and nutrition security of the whole household.  

 It offers a good opportunity for income generation for 
both men and women 

E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern and western 

Kenya as it a dry tolerant crop 
Application guidelines 
for users 

Reference: 
Cowpea Training Manual: Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 
 

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-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja, D, Macharia, D 
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Partner organizations Dry land seed company, East Africa seeds , Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 

 
3.1.2 Improved KVU27-1 

TIMP Name High yielding KVU27-1
Category (i.e. 
technology, innovation or 
management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Low yield production in farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

KVU27-1:  - Released in 1998 
 Yield potential of 1.2 -1.8 t/ha under good management 
 Maturity period 80 -90 days 
 Red in colour 
 Dual purpose variety for both grain and vegetable use.  

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid (SAL) region. These 
regions are adversely affected by erratic rainfall which is poorly 
distributed. The annual production is low in Kenya declining 
from about 173, 000 MT in 2015 to about 146,000 MT in 2017 
mainly due to climatic factors (parasitic weeds- Alectra vogelii, 
abiotic and biotic issues). As a resilient crop, it is still considered 
as a neglected and underutilized based on social and economic 
restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, animal feed and income 
through the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, National, regional and international 

markets, Processers,  
Approaches used in 
dissemination 

 On farm demonstrations, Farmer field schools, Field days 
 Agricultural shows, Mobile applications, Partners  

Critical/essential factors 
for successful promotion 

 Good seed system to improve seed availability and 
accessibility 

 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
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 Interest of stakeholders 
Partners/stakeholders for 
scaling up 

 County Extension service providers  
 Private sector (seed companies, processors, 

supermarkets), 
 Decentralized Informal Farmer-based Seed System 

(DIFBSS) –for seed production and upscaling  
 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  

Counties where TIMPs 
will be up scaled 

Machakos, Kajiado, Tharaka Nithi, West Pokot, Taita Taveta, 
Isiolo 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies  promote more of 

hybrid compared to self-pollinated crops) 
 Weak a or non-existent proper market information 

systems (MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
 Labour intensive: planting, weeding, harvesting and 

threshing. 
 Disorganized marketing channels 
 Limited processing technologies and consumption 

diversity at the household level 
 Low awareness creation of production practices 

Recommendations for 
addressing the challenges 

 Develop and disseminate information  to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and privates seed company for 
production of adequate seed for farmers 

 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage  county govern in seed distribution for ease of 
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accessibility 
 Use partners innovations to promote value addition and 

consumption in local food systems   
 Develop value added products 

Lessons learned  Technology not yet with the farmers 
 Creation of  market opportunities could lead to enhanced 

adoption of technology 
Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
that will ensure compliance with international standards 

 Provision of improved market information on volume, 
quality and supply consistency requirements 

 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
Gender issues and 
concerns in development 
and dissemination 

 Gender discrimination even when women are targeted for 
technology dissemination 

 Need to sensitize the whole household in the benefits of 
cowpea  production and utilization 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Seed accessibility and availability  
Gender issues and 
concerns in adoption and 
scaling up 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products. 

 Land ownership mainly by men who have no interest in 
cowpea  

 Financial empowerment, the poor farmers lack funds to 
start 

 Slow Information and awareness flow to more farmers  
 Marketing: Production  is done by youth and women but 

the money goes to the men 
 Labour intensive in almost all activities affects women; 

there is need for mechanization. 
Gender related 
opportunities 

 Apply enterprising value addition methods for the youth 
 Friendly trading conditions to allow women and youth to 

participate in marketing 
VMG issues and  Government to support on access of credit with lower 
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concerns in development 
and dissemination 

interest rates 
 Subsidized  cost of cowpea seeds,  
 Capacity build on adoption of good agronomic packages 

for resilience and provide markets for their produce 
VMG issues and 
concerns in adoption and 
scaling up 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize the crop  

 Create strategic avenues for seed provision and 
accessibility for these the groups and at affordable prices. 

 Create forums with their leaders and the stake holders in 
cowpea value chain to identify the challenges and 
opportunities pertaining to their needs. 

 Marketing of cowpea produce 
 Mechanize the production systems 

VMG related 
opportunities 

 As drought tolerant and high yielding variety it will meet 
the food and nutrition security of the whole household.  

 It offers a good opportunity for income generation for 
both men and women 

E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern Kenya as it a 

dry tolerant crop 
Application guidelines 
for users 

Reference: 
Cowpea Training  Manual : Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 
 

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-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja, D, Macharia, D 

Partner organizations Dry land seed company, East Africa seeds , Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 

 
 
3.1.4 Improved Kunde Tumaini 

TIMP Name High yielding Kunde Tumaini 
Category (i.e. 
technology, innovation or 

Technology 
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management practice) 
A: Description of the technology, innovation or management practice 
Problem addressed  Low yield production in farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

Kunde Tumaini:  - Released in June,  2019 
 Yield potential of 1.5 -2.0 t/ha under good management 
 Maturity period 80 -90 days 
 Tolerant to Alectra vogelii parasitic weed which is a 

common weed in dry regions of eastern Kenya 
 White seeded grain, with brown eye, 
 Dual purpose variety for both grain and vegetable use.  
 Cross between IT99K-573-1 variety from IITA and K80 

a local commercial variety and.  
 Developed using Farmer participatory variety selection 

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid (SAL) region. These 
regions are adversely affected by erratic rainfall which is poorly 
distributed. The annual production is low in Kenya declining 
from about 173, 000 MT in 2015 to about 146,000 MT in 2017 
mainly due to climatic factors (parasitic weeds- Alectra vogelii, 
abiotic and biotic issues). As a resilient crop, it is still considered 
as a neglected and underutilized based on social and economic 
restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, animal feed and income 
through the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, National, regional and international 

markets, Processers,  
Approaches used in 
dissemination 

 On farm demonstrations, Farmer field schools, Field days 
 Agricultural shows, Mobile applications, Partners  

Critical/essential factors 
for successful promotion 

 Good seed system to improve seed availability and 
accessibility 

 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
 Interest of stakeholders 

Partners/stakeholders for  County Extension service providers  
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scaling up  Private sector (seed companies, processors, 
supermarkets), 

 Decentralized Informal Farmer-based Seed System 
(DIFBSS) –for seed production and upscaling  

 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  

Counties where TIMPs 
will be up scaled 

Kakamega and Nyamira 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies  promote more of 

hybrid compared to self-pollinated crops) 
 Weak a or non-existent proper market information 

systems (MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
 Labour intensive: planting, weeding, harvesting and 

threshing. 
 Disorganized marketing channels 
 Limited processing technologies and consumption 

diversity at the household level 
 Low awareness creation of production practices 

Recommendations for 
addressing the challenges 

 Develop and disseminate information to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and privates seed company for 
production of adequate seed for farmers 

 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage county govern in seed distribution for ease of 
accessibility 

 Use partners innovations to promote value addition and 
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consumption in local food systems   
 Develop value added products 

Lessons learned  Technology not yet with the farmers 
 Creation of  market opportunities could lead to enhanced 

adoption of technology 
Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
that will ensure compliance with international standards 

 Provision of improved market information on volume, 
quality and supply consistency requirements 

 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
Gender issues and 
concerns in development  
dissemination adoption 
and scalng up 

 Women have limited access to productive resources such 
as land and credit 

 Women have limited access to finances to purchase the 
required inputs 

 Women have limited access to the crop’s information 
and knowledge 

 Marketing: Production is done by youth and women but 
the money goes to the men 

 Labour intensive in almost all activities affects women; 
there is need for mechanization 

 Gender discrimination even when women are targeted for 
technology dissemination 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Women have limited access to quality seed  
Gender related 
opportunities 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products 

 Friendly trading conditions  exist to allow women and 
youth to participate in marketing 

VMG issues and 
concerns in development 
and dissemination 

 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 training and  education 
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VMG related 
opportunities 

 As drought tolerant and high yielding variety it will meet 
the food and nutrition security of the whole household.  

 It offers a good opportunity for income generation for 
both men and women 

E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern Kenya as it a 

dry tolerant crop 
Application guidelines 
for users 

Reference: 
Cowpea Training  Manual : Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Require validation  

G. Contacts 
Contacts Centre Director, KALRO-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja, D, Macharia, D 

Partner organizations Dry land seed company, East Africa seeds , Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 

 
 
 
 
3.1.5 Improved Kunde Faulu 

TIMP Name High yielding Kunde Faulu
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Low yield production in farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

Kunde Faulu:  - Released in  June, 2017 
 Yield potential of 1.5 -2.2 t/ha under good management 
 Maturity period 80 -90 days 
 /Tolerant to Alectra vogelii parasitic weed which is a 

common in dry regions of eastern Kenya 
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 Large seeded grain, deep brown in color with brown eye, 
 Dual purpose variety for both grain and vegetable use.  
 Cross between M66 a local commercial variety and 

IT99K-573-1 variety from IITA.  
 Developed using Farmer participatory variety selection  

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid (SAL) region. These 
regions are adversely affected by erratic rainfall which is poorly 
distributed. The annual production is low in Kenya declining 
from about 173, 000 MT in 2015 to about 146,000 MT in 2017 
mainly due to climatic factors (parasitic weeds- Alectra vogelii, 
abiotic and biotic issues). As a resilient crop, it is still considered 
as a neglected and underutilized based on social and economic 
restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, animal feed and income 
through the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, National, regional and international 

markets, Processers,  
Approaches used in 
dissemination 

 On farm demonstrations, Farmer field schools, Field days 
 Agricultural shows, Mobile applications, Partners  

Critical/essential factors for 
successful promotion 

 Good seed system to improve seed availability and 
accessibility 

 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
 Interest of stakeholders 

Partners/stakeholders for 
scaling up 

 County Extension service providers  
 Private sector (seed companies, processors, 

supermarkets), 
 Decentralized Informal Farmer-based Seed System 

(DIFBSS) –for seed production and upscaling  
 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  
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promoted, if any 
Counties where TIMPs will 
be up scaled 

Kakamega and Nyamira 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies  promote more of 

hybrid compared to self-pollinated crops) 
 Weak a or non-existent proper market information 

systems (MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
 Labour intensive: planting, weeding, harvesting and 

threshing. 
 Disorganized marketing channels 
 Limited processing technologies and consumption 

diversity at the household level 
 Low awareness creation of production practices 

Recommendations for 
addressing the challenges 

 Develop and disseminate information  to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and privates seed company for 
production of adequate seed for farmers 

 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage  county govern in seed distribution for ease of 
accessibility 

 Use partners innovations to promote value addition and 
consumption in local food systems   

 Develop value added products 
Lessons learned  Technology not yet with the farmers 

 Creation of  market opportunities could lead to enhanced 
adoption of technology 

Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
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that will ensure compliance with international standards 
 Provision of improved market information on volume, 

quality and supply consistency requirements 
 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
Gender issues and concerns 
in development 
dissemination adoption and 
scaling up 

 Women have limited access to productive resources such 
as land and credit 

 Women have limited access to finances to purchase the 
required inputs 

 Women have limited access to the crop’s information 
and knowledge 

 Marketing: Production is done by youth and women but 
the money goes to the men 

 Labour intensive in almost all activities affects women; 
there is need for mechanization 

 Gender discrimination even when women are targeted for 
technology dissemination 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Women have limited access to quality seed  
Gender related 
opportunities 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products 

 Friendly trading conditions  exist to allow women and 
youth to participate in marketing 

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 training and  education 
VMG related opportunities  As drought tolerant and high yielding variety it will meet 

the food and nutrition security of the whole household.  
 It offers a good opportunity for income generation for 

both men and women 
E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern Kenya as it a 

dry tolerant crop 
Application guidelines for 
users 

Reference: 
Cowpea Training  Manual : Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 

F: Status of TIMP Require validation 
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readiness  
(1-ready for up scaling;, 2-
requires validation;  
3-requires further research) 
G. Contacts 
Contacts Centre Director, KALRO-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja D, Macharia D, Christine Omboko, Fatuma 
Omari 

Partner organizations Dry land seed company, East Africa seeds , Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 

 
 
 
 
3.1.6 Improved Kunde Soko 

TIMP Name High yielding Kunde soko
Category (i.e. 
technology, innovation or 
management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Low yield production in farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

Kunde Soko:  - Released in June  2017 
 Yield potential of 1.5 -2.2 t under good management 
 Maturity period 80 -90 days 
 /Tolerant to Alectra vogelii parasitic weed which is a 

common in dry regions of eastern Kenya 
 Large seeded grain, creamy brown in color with greenish 

eye, 
 Dual purpose variety for both grain and vegetable use.  
 Cross between M66 a local commercial variety and 

IT99K-573-1 variety from IITA.  
 Developed using Farmer participatory variety selection 

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid (SAL) region. These 
regions are adversely affected by erratic rainfall which is poorly 
distributed. The annual production is low in Kenya declining 
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from about 173, 000 MT in 2015 to about 146,000 MT in 2017 
mainly due to climatic factors (parasitic weeds- Alectra vogelii, 
abiotic and biotic issues). As a resilient crop, it is still considered 
as a neglected and underutilized based on social and economic 
restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, animal feed and income 
through the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, National, regional and international 

markets, Processers,  
Approaches used in 
dissemination 

 On farm demonstrations, Farmer field schools, Field days 
 Agricultural shows, Mobile applications, Partners  

Critical/essential factors 
for successful promotion 

 Good seed system to improve seed availability and 
accessibility 

 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
 Interest of stakeholders 

Partners/stakeholders for 
scaling up 

 County Extension service providers  
 Private sector (seed companies, processors, 

supermarkets), 
 Decentralized Informal Farmer-based Seed System 

(DIFBSS) –for seed production and upscaling  
 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  

Counties where TIMPs 
will be up scaled 

Kakamega and Nyamira Counties 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies  promote more of 

hybrid compared to self-pollinated crops) 
 Weak a or non-existent proper market information 

systems (MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
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 Labour intensive: planting, weeding, harvesting and 
threshing. 

 Disorganized marketing channels 
 Limited processing technologies and consumption 

diversity at the household level 
 Low awareness creation of production practices 

Recommendations for 
addressing the challenges 

 Develop and disseminate information  to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and privates seed company for 
production of adequate seed for farmers 

 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage  county govern in seed distribution for ease of 
accessibility 

 Use partners innovations to promote value addition and 
consumption in local food systems   

 Develop value added products 
Lessons learned  Technology not yet with the farmers 

 Creation of  market opportunities could lead to enhanced 
adoption of technology 

Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
that will ensure compliance with international standards 

 Provision of improved market information on volume, 
quality and supply consistency requirements 

 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
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Gender issues and 
concerns in development 
dissemination adoption 
and scaling up 

 Women have limited access to productive resources such 
as land and credit 

 Women have limited access to finances to purchase the 
required inputs 

 Women have limited access to the crop’s information 
and knowledge 

 Marketing: Production  is done by youth and women but 
the money goes to the men 

 Labour intensive in almost all activities affects women; 
there is need for mechanization 

 Gender discrimination even when women are targeted for 
technology dissemination 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Women have limited access to quality seed  
Gender related 
opportunities 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products 

 Friendly trading conditions  exist to allow women and 
youth to participate in marketing 

VMG issues and 
concerns in development 
and 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 training and  education 
VMG related 
opportunities  

 As drought tolerant and high yielding variety it will meet 
the food and nutrition security of the whole household.  

 It offers a good opportunity for income generation for 
both men and women 

E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern Kenya as it a 

dry tolerant crop 
Application guidelines 
for users 

Reference: 
Cowpea Training  Manual : Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Require validation  

G. Contacts 
Contacts Centre Director, KALRO-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 
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Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja, D, Macharia, D 

Partner organizations Dry land seed company, East Africa seeds , Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 

 
 
 
 
3.1.7 Improved Kunde Tamu 

TIMP Name High yielding Kunde Tamu
Category (i.e. 
technology, innovation or 
management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Low yield production in farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

 Kunde Tamu:  - Released in June, 2017 
 Yield potential of 1.5 -2.0 t/ha under good management 
 Early maturing takes 70 -80 days 
 /Tolerant to Alectra vogelii parasitic weed which is a 

common in dry regions of eastern Kenya 
 Brown coat color with purple splashes and greenish eye 

around the hilum 
 Dual purpose variety for both grain and vegetable use.  
 Cross between IT99K-573-1 variety from IITA and M66 

a local commercial variety.  
 Developed using Farmer participatory variety selection 

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid (SAL) region. These 
regions are adversely affected by erratic rainfall which is poorly 
distributed. The annual production is low in Kenya declining 
from about 173, 000 MT in 2015 to about 146,000 MT in 2017 
mainly due to climatic factors (parasitic weeds- Alectra vogelii, 
abiotic and biotic issues). As a resilient crop, it is still considered 
as a neglected and underutilized based on social and economic 
restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, animal feed and income 
through the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP  Farmers, Traders, National, regional and international 
markets, Processers,  

Approaches used in 
dissemination 

 On farm demonstrations, Farmer field schools, Field days 
 Agricultural shows, Mobile applications, Partners  

Critical/essential factors 
for successful promotion 

 Good seed system to improve seed availability and 
accessibility 

 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
 Interest of stakeholders 

Partners/stakeholders for 
scaling up 

 County Extension service providers  
 Private sector (seed companies, processors, 

supermarkets), 
 Decentralized Informal Farmer-based Seed System 

(DIFBSS) –for seed production and upscaling  
 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  

Counties where TIMPs 
will be up scaled 

Kakamega and Nyamira Counties 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies  promote more of 

hybrid compared to self-pollinated crops) 
 Weak a or non-existent proper market information 

systems (MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
 Labour intensive: planting, weeding, harvesting and 

threshing. 
 Disorganized marketing channels 
 Limited processing technologies and consumption 

diversity at the household level 
 Low awareness creation of production practices 

Recommendations for 
addressing the challenges 

 Develop and disseminate information  to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and privates seed company for 
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production of adequate seed for farmers 
 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage  county govern in seed distribution for ease of 
accessibility 

 Use partners innovations to promote value addition and 
consumption in local food systems   

 Develop value added products 
Lessons learned  Technology not yet with the farmers 

 Creation of  market opportunities could lead to enhanced 
adoption of technology 

Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
that will ensure compliance with international standards 

 Provision of improved market information on volume, 
quality and supply consistency requirements 

 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
Gender issues and 
concerns in development 
and dissemination 

 Women have limited access to productive resources such 
as land and credit 

 Women have limited access to finances to purchase the 
required inputs 

 Women have limited access to the crop’s information 
and knowledge 

 Marketing: Production  is done by youth and women but 
the money goes to the men 

 Labour intensive in almost all activities affects women; 
there is need for mechanization 
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 Gender discrimination even when women are targeted for 
technology dissemination 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Women have limited access to quality seed  
Gender issues and 
concerns in adoption and 
scaling up 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products 

 Friendly trading conditions  exist to allow women and 
youth to participate in marketing 

Gender related 
opportunities 

 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 training and  education 
VMG issues and 
concerns in development 
and dissemination 

 As drought tolerant and high yielding variety it will meet 
the food and nutrition security of the whole household.  

 It offers a good opportunity for income generation for 
both men and women 

VMG issues and 
concerns in adoption and 
scaling up 

  

VMG related 
opportunities 

  

E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern Kenya as it a 

dry tolerant crop 
Application guidelines 
for users 

Reference: 
Cowpea Training  Manual : Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 

F: Status of TIMP 
readiness  
(1-ready for up scaling;, 
2-requires validation; 
 3-requires further 
research) 

Require Validation 

G. Contacts 
Contacts Centre Director, KALRO-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja, D, Macharia, D 

Partner organizations Dry land seed company, East Africa seeds , Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 
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3.1.8 Improved KAT Kunde 

2.1.1 TIMP Name High yielding KAT Kunde
Category (i.e. 
technology, innovation or 
management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed  Low yield production in farmers’ fields  

 Alectra vogelii parasitic weeds menace most common in 
eastern region 

 Market preferences  
What is it? (TIMP 
description) 

Kat -Kunde:  - Released in June, 2017 
 Yield potential of 1.5 -2.0 t/ha under good management 
 Maturity period 80 -90 days 
 /Tolerant to Alectra vogelii parasitic weed which is a 

common in dry regions of eastern Kenya 
 Creamy  brown in color with greenish eye, 
 Dual purpose variety for both grain and vegetable use.  
 Cross between IT99K-573-1 variety from IITA and 

KVU27-1 a local commercial variety  
 Developed using Farmer participatory variety selection 

Justification Cowpea is a drought tolerant crop accounting for roughly 16% 
of Kenya’s pulse production with 90% of the total production 
occurring and consumed in semi-arid (SAL) region. These 
regions are adversely affected by erratic rainfall which is poorly 
distributed. The annual production is low in Kenya declining 
from about 173, 000 MT in 2015 to about 146,000 MT in 2017 
mainly due to climatic factors (parasitic weeds- Alectra vogelii, 
abiotic and biotic issues). As a resilient crop, it is still considered 
as a neglected and underutilized based on social and economic 
restrictions imposed on its production. 
Cowpea grain is rich in protein with some varieties having up to 
30% protein content in addition to micronutrients such as iron 
and zinc which are necessary for healthy living. From its 
production, rural families derive food, animal feed and income 
through the sales of the grain and fresh leaves 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, National, regional and international 

markets, Processers,  
Approaches used in 
dissemination 

 On farm demonstrations, Farmer field schools, Field days 
 Agricultural shows, Mobile applications, Partners  

Critical/essential factors 
for successful promotion 

 Good seed system to improve seed availability and 
accessibility 
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 Availability of markets 
 Good Marketing Models and path ways 
 Strong linkage among cowpea value chain actors –

producers to market 
 Strong partnership linkages 
 Interest of stakeholders 

Partners/stakeholders for 
scaling up 

 County Extension service providers  
 Private sector (seed companies, processors, 

supermarkets), 
 Decentralized Informal Farmer-based Seed System 

(DIFBSS) –for seed production and upscaling  
 Local traders and exporters - marketing of the technology 
 NGOs: technology dissemination through on-farm 

demonstrations 
 KILIMO trust capacity building of farmers and linking 

farmers to markets and credit facilities 
C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Kitui, Makueni Embu, Tharaka Nithi  Baringo  

Counties where TIMPs 
will be up scaled 

Kakamega and Nyamira counties 

Challenges in 
dissemination 

 Inadequate information of new varieties to stakeholders 
 Weak seed systems (seed companies  promote more of 

hybrid compared to self-pollinated crops) 
 Weak a or non-existent proper market information 

systems (MIS) 
 Production of adequate seed  
 Weak or non-existent stakeholder innovation platforms 
 Labour intensive: planting, weeding, harvesting and 

threshing. 
 Disorganized marketing channels 
 Limited processing technologies and consumption 

diversity at the household level 
 Low awareness creation of production practices 

Recommendations for 
addressing the challenges 

 Develop and disseminate information  to the various 
stakeholders 

 Adequate production of breeder seed and linking to 
KALRO seed unit and privates seed company for 
production of adequate seed for farmers 

 Improve on seed access through the agro-dealer system 
 Establish and strengthen stakeholder innovation 

platforms and identify the platform leaders 
 Mechanize cowpea production 
 Promote Proper marketing models that encourage 

collective production and marketing, honoring 
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  contractual agreements 
 Involve county governments, Extension, marketers and 

processors 
 Decentralize seed distribution in the target areas and 

engage  county govern in seed distribution for ease of 
accessibility 

 Use partners innovations to promote value addition and 
consumption in local food systems   

 Develop value added products 
Lessons learned  Technology not yet with the farmers 

 Creation of  market opportunities could lead to enhanced 
adoption of technology 

Social, environmental, 
policy and market 
conditions necessary 

 Creation of awareness on nutritive and commercial 
importance of the variety.  

 Harmonious gender consideration in research, 
consumption and marketing as it is mainly cultivated by 
women hence the needs to capacity build them. 

 Increase public private dialogue to approve on models 
that will ensure compliance with international standards 

 Provision of improved market information on volume, 
quality and supply consistency requirements 

 Enabling policy for provisions of markets  
 Contractual marketing is key enabler towards 

streamlining markets -side conditions guarantee 
consistent supply 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs KES 11,300 per acre 
Estimated returns KES 9,700 per acre 
Gender issues and 
concerns in development 
and dissemination 

 Gender discrimination even when women are targeted for 
technology dissemination 

 Need to sensitize the whole household in the benefits of 
cowpea  production and utilization 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Seed accessibility and availability  
Gender issues and 
concerns in adoption and 
scaling up 

 Women have limited access to productive resources such 
as land and credit 

 Women have limited access to finances to purchase the 
required inputs 

 Women have limited access to the crop’s information 
and knowledge 

 Marketing: Production is done by youth and women but 
the money goes to the men 

 Labour intensive in almost all activities affects women; 
there is need for mechanization 
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 Gender discrimination even when women are targeted for 
technology dissemination 

 Labour intensive especially during harvesting – hand 
picking of mature pods mostly done by women and youth

 Women have limited access to quality seed  
Gender related 
opportunities 

 Provide enterprising men, women, youth with a business 
opportunity to commercialize cowpea products 

 Friendly trading conditions  exist to allow women and 
youth to participate in marketing 

VMG issues and 
concerns in development 
and dissemination 

 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 training and  education 
VMG issues and 
concerns in adoption and 
scaling up 

 As drought tolerant and high yielding variety it will meet 
the food and nutrition security of the whole household.  

 It offers a good opportunity for income generation for 
both men and women 

VMG related 
opportunities 

  

E: Case studies/profiles of success stories 
Success stories Cowpea produced and consumed  mainly in eastern Kenya as it a 

dry tolerant crop 
Application guidelines 
for users 

Reference: 
Cowpea Training Manual : Enhanced Cowpea Production for 
Food Security and Increased Incomes (KCEP) 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation 

G. Contacts 
Contacts Centre Director, KALRO-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and 
scientists 

KALRO,  Wangari R, ,Musyoki R, Faraj A,  Njaimwe A, 
Lusike, W., Karanja, D, Macharia, D., Omboko C, F. Omari F 

Partner organizations Dry land seed company, East Africa seeds, Farm Input 
Promotion Africa Ltd (FIPS-Africa), MoALF&I 
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GAPS   
 Validation of new cowpea varieties for adaptation for different agro-ecological zones for 

cowpea growing regions 
 Identify market opportunities for cowpea surplus production 
 Capacity building  on importance of collective market (grain aggregation) ,  storage ware 

houses and transport 
 Breeding heat tolerant for emerging climate change threats  
 Further research is required for Cowpea variety Kenya Kunde and Kunde Mboga 

GAPS IN TIMPS ON CROSS CUTTING ISSUES 
 Analyze gender gaps, issues, and bottlenecks to adaptation to climate change 

technologies, adoption of improved cowpea varieties, inform gender mainstreaming in 
the promotion of climate smart technologies activities along the cowpea chain 

 Analyze effect of cowpea commercialization on household food security, land ownership 
and re-investment on farms 

 
 
2.1.3 Seed systems 
TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed (1) Securing improved access to, and availability of 

diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up KEPHIS for seed quality assuarance  
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and their respective roles. Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if 
any 

Kakamega  

Counties where TIMPs will be up 
scaled 

Kakamega, Nyamira, vihiga 

Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
 
 

Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Stakeholders need to be farmiliar with seed policy of 
Kenya 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  
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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 for 
large scale production 

 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 

 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
 
Agronomic management practices for cowpea 

2.2.1 TIMP Name  Variety selection, Seed acquisition or Own Seed Selection,  Planting, 
Weeding, Thinning, Fertilizer Application, Pest and Disease Management, 
Harvesting, Storage and.  

Category (i.e. 
technology, 
innovation or 
management practice) 

Management Practice  

A: Description of the technology, innovation or management practice  
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Problem to be 
addressed  

• Lack of varieties for vegetable production 
• Poor management and agronomic practices at farm level  
• Disease and pest damage  
• Lows leaves quality due to poor agronomic practices  

What is it? (TIMP 
description)  

-This includes :-  
Variety selection: Planting the recommended improved pumpkin variety 
suitable for target area and end use  
Seed acquisition:   

 Certified seed or training on proper own selection  
 

 Planting:  
 Fine land preparation and early planting  
 may be planted on the flat 
 Spacing: mono-cropping 60cm x 20cm (semi-arid areas), High 

rainfall areas (30cm x 10-20cm).  
 Plant 3-4  seeds per hill   
 Depth 4-5 cm.   
 Seed rate 10-12 kg/acre  

Weeding:  
 Two weeks after germination  
 There after the field should be kept weed free until the plants form 

own canopy  
Thinning:  

 2-3 weeks after germination thin to 1.2 per hill  
Harvesting  

 Harvesting may be done by uprooting whole plants or over extended
period.  

 Whole plants may be harvested 4-5 weeks after germination 
 For prolonged leaf harvesting commences at 4-6 weeks after 

germination , then once every 2 weeks for until onset of flowerin 
 Seeds should be harvested at physiological maturity (when pods turn

yellow and dropping). 
 
 

ardness  

B: Assessment of dissemination and scaling up/out approaches  
Users of TIMP Individual farmers, Women groups, youth, extension service providers, farmer 

groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, demonstrations, 
farmer trainings 

Critical/essential 
factors for successful 

Improved varieties of cowpea that are high yielding with  good consumer 
acceptability hence the increased demand and commercialization 
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promotion Reliable market outlets as such as supermarkets, hotels, hospitals and expanding 
of export market outlets. 
Availability of high quality seeds 

Partners/stakeholders 
for scaling up and 
their respective 
roles. 

Extension service providers (train farmers, create linkages between actors),  
Research Organizations (Technology generation, developing extension 
messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of inputs) and producers 
(farming) 

C: Current situation and future scaling up 
Counties where 
already promoted. if 
any 

,  

Counties where 
TIMPs will be up 
scaled 

Kakamega and Nyamira 

Challenges in 
development and 
dissemination 

Limited information on yield and quality, under varied agro-ecological zones is 
available, which could be used to delineate and standardize the pumpkin 
accessions. 

Suggestions for 
addressing the 
challenges 

More funding for research and extension services 

Lessons learned in 
up scaling, if any 

Limited information on yield and quality, under varied agro-ecological zones is 
available, which could be used to delineate and standardize the pumpkin 
accessions. 

Social, 
environmental, 
policy and market 
conditions necessary 
for development and 
up-scaling 

  
- Put in place an advisory on safe use of pesticides (reports from Western 

Kenya indicate that farmers imported chemicals illegally from a 
neighbouring country which had a negative effect on consumers 

- Sensitize the community on dangers of across border trade in sub-standard 
and harmful chemicals. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  
Estimated returns Production of pumpkins is economically viable although not determined 
Gender issues and 
concerns in 
development, 
dissemination, 
adoption and scaling 
up 

 Women and youth have limited access to land for the crop’s cultivation 
than men 

 Women may also have limited access to finances to buy the required 
inputs such as chemicals, fertilizers  and manure than men 

 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Women have opportunities in almost all the nodes of the value chain such 
as production and value addition.  

VMG issues and 
concerns in 
development, 
dissemination, 
adoption and scaling 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and land 
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up 

VMG related 
opportunities 

 Increased production; provide food and nutritional security and increased 
incomes 

E: Case studies/profiles of success stories 
Success stories  
Application 
guidelines for users 

Training manuals, brochures, leaflets 

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, 

KALRRO Katumani,  
P. O. Box 169-50100, 
Kakamega , Kenya 

Lead organization 
and scientists 

KALRO; R. Wangari, C. Ndinya 

Partner organizations KALRO, World Vegetable Centre 
 

Soil fertility management: Cowpeas 
2.2.2 TIMPS Name Cowpea TIMPS 

 Soil fertility management 

Category (i.e. technology, innovation or 
management practice) 

Soil fertility Management  

A: Description of the technology, innovation or management practice 
Problem addressed The yields obtained by farmers are low 

because of the declining soil fertility in their 
fields as a result of continuous use of the 
farms. Cowpea is an average to low macro 
nutrient consumer  and a high micro nutrient 
consumer, whose deficiencies manifest in 
physiological disorders 

What is it? (TIMP description) Farmers will be advised to use 
recommended fertilizer and manures under 
an integrated soil fertility management 
regime and nutrient preservation 
procedures. The technology will involve 
methodologies for rhizobium inoculation 
and identification and management of soil 
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related physiological disorders including 
hollow heart and bud drop.  

Justification There is need for sustainable intensification 
of cow pea production in view of 
diminishing land size, decline in soil 
fertility, soil acidification and increasing 
demand for food. Soil nutrient management 
is key to achieving this. 

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, FFSBS, TOT training 
manuals 

Critical/essential factors for successful 
promotion 

Participatory Implementation, stakeholder 
capacity building, Functioning seed system, 
Stakeholder networks  

Partners/stakeholders for scaling up NGOs, extension, private service providers 
C: Current situation and future scaling up 
Current extent of reach None 
Challenges in dissemination Most farmers do not regard nutrient 

provision to cow pea as important and may 
not easily adopt the technology. 

Recommendations for addressing the 
challenges 

Clear demonstration of the effect of crop 
nutrition, rhizobium and physiological 
disorders. 

Lessons learned None 
Social, environmental, policy and market 
conditions necessary 

Understanding the attitude of community 
towards cow pea production; household 
man-power endowment, community youth, 
men and women ratios.   

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

 

Basic costs Not yet estimated 
Estimated returns Not yet estimated 
Gender issues and concerns in development 
and dissemination 

Men are the custodian of family resources 
and have to be convinced to invest in crops 
nematodes control operations.  Women will 
in turn get to do more work on expanded 
garden pea fields but benefit latter from 
increased production. 

Gender issues and concerns in adoption and Most farmer groups composed of women 
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scaling up and will enhance women technology uptake 
but leave out the opinion and interests of 
men; women do not travel far to 
communicate messages. 

Gender related opportunities Women stand to benefit in increased 
production due to healthy cow pea leaf and 
grain legume sales as this is considered a 
women crop. 

VMG issues and concerns in development 
and dissemination 

The crop is considered almost a solely 
subsistence crop and therefore its promotion 
and value addition will benefit VMGs. 

VMG issues and concerns in adoption and 
scaling up 

Cowpea adoption will lead to increased 
productivity by VMGs.  

VMG related opportunities Increased production will lead to increased 
consumption of nutritious cow peas, hence 
improved health of VMGs; high value of 
crop will lead to economic empowerment of 
VMGs 

E: Case studies/profiles of success stories 
Success stories No 

 

Application guidelines for users Cowpea production leaflet 
F: Status of TIMP readiness (1. Ready 
for upselling; 2. Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts KALRO-KABETE 
Lead organization and scientists  

The Center Director 
KALRO-Kabete 
P.O. Box 14733-00800 Nairobi 
Fredrick Wandera 

Partner organizations MoA, Universities and NGOs 
Irrigation As in Pumpkin 
Intergrated Soil fertility Management a -do- 

Gaps: 
Determination of location-specific soil nutrient status 
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2.2.3 TIMPs name Use of drip irrigation 

Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem addressed  With increasing effects of climate change every 
day, there are increasing incidences of 
unpredictable weather and erratic rainfall 
patterns 

 Crops under rain fed production systems are 
likely to suffer from effects of drought and 
insufficient amounts of rainfall during the 
cropping seasons 

What is it? (TIMP description)  Use of drip irrigation has been reported to save 
up to 70% of water used by legumes in rain fed 
systems. This technology combines well with 
the use of row planting and optimum spacing 

 Drip lines with optimized spacing are laid along 
the garden pea rows at planting 

 Optimum amount of water is supplied to the 
plant during the critical stages of flowering and 
pod filling to maximize yields 

 Drip irrigation is well suited for small holder 
farm units 

Justification  To achieve the desired high yields, the crop 
needs to receive optimum amounts of water at 
the rightful time of its growth cycle 

 In cow pea, soil moisture deficit reduces 
growth, humpers nodulation, interferes with 
flowering and pod filling resulting in low yield 
and quality of pods 

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 and training manuals 

Most effective approach On-farm experimentation, larger plot effect 
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demonstrations and exchange visits,FFBS, Training 
manuals, brochures, leaflets and fact sheets 

Critical/essential factors for 
successful promotion 

Use of appropriate Rhizobium species for seed 
inoculation to enhance nitrogen fixation  

Partners/stakeholders for scaling 
up and their roles 

MoALD,NGOs, extension, private service providers 

C: Current situation and future scaling up  

Current extent of reach Kakamega, Nyamira  

Counties where already 
promoted, if any 

Kakamega, Nyamira 

Counties where TIMP will be 
up-scaled 

Kakamega and Nyamira 

Challenges in dissemination  Lack of access to modern technologies e.g. 
improved varieties, crop pest and disease 
management practices 

 Lack of knowledge on soil and water management 
practice 

 Low production among farmers 
 Cow pea perceived to be a subsistence crop with 

little value for agribusiness 
 Lack appropriate storage and postharvest 

technologies that would enhance its availability in 
and out of season 

 High cost of improved varieties compared to farm-
saved seeds 

Recommendations for 
addressing the challenges 

 Collective approach to production through FFSBS 

 Continuous training of farmers  

Lessons learned in up scaling, if 
any 

No up scaling carried out so far  

Social, environmental, policy 
and market conditions necessary 

 Advocate for increased production of cowpea 
using improved seed varieties  

 Encourage use of water harvesting technologies 
to promote irrigation use 

 To capacity build farmers on varieties suitable 
for leaf and grain production respectively 
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3.2.2 Integrated soil fertility management  
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 Declining soil fertility in farmers field a challenge that 

threatens agricultural production   
 

What is it? (TIMP description) Integrated soil fertility management is set of agricultural 
practices adapted to local conditions to maximize the 
efficiency of nutrient and water use and improve 
agricultural productivity. ISFM strategies center on the 
combined use of mineral fertilizers and locally available 
soil amendments (such as lime and phosphate rock) and 
organic matter (crop residues, compost and green manure) 
to replenish lost soil nutrients. This improves both soil 
quality and the efficiency of fertilizers and other agro-
inputs. In addition, ISFM promotes improved germplasm, 
use of crop rotation and/or intercropping with legumes. 

Justification Farmers have experienced decline in crop yields in recent 
decades. The main factor contributing to this low 
productivity is soil impoverishment caused by continuous 
cropping without addition of adequate fertilizers and 
manures and nutrient loss through crop harvest, soil 
erosion and leaching. These challenges call for an 
integrated soil fertility management technology that 
combines appropriate interventions on soil management, 
fertilizer use and crop agronomy to drive the main outputs 
of increased yield and productivity. In addition 
intercropping cowpea and cereals provides farmers with 
alternatives to diversify their farming systems and 
improve soil fertility through nitrogen fixation. Adoption 
of ISFM technologies have been shown to increase 
agricultural productivity more than double and increase of 
farm-level incomes by 20 to 50%. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers 
Approaches to be used in 
dissemination 

- Extension publications 
- On-farm demonstrations 
- Training workshops 
- Farmer field schools/farmer days 
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- Farmer participatory evaluation  
- On-farm demonstration 
- Field days 
- Agricultural shows and exhibitions 
- Farmer to farmer” 

Critical/essential factors for 
successful promotion 

 Availability of affordable and quality manure, 
fertilizers 

 Local adaptation of ISFM to account for variability 
between farms 

 Production resources available (i.e. land, access to 
financing, labour, crop residues and animal manures) 
that different farming families invest in the fields in 
their farm. 

 Document appropriate period of planting, intercrops, 
fertilizer rates and regimes 

 Availability of appropriate machinery for key tasks 
such as planting, weeding fertilizing and harvesting. 

 Strong partnership linkages 
Partners/stakeholders for scaling 
up and their roles 

- Extension service providers (Public and private 
partnership–Capacity building on importance of ISFM 
on cowpea production 

- County governments –Capacity building 
- Farmer groups – Providing farms for on-farm 

demonstrations 
- MoALF&I –Extension services  

C: Current situation and future scaling up 
Counties where already 
promoted, if any 

Machakos, Makueni, Kitui, 

Counties where TIMPs will be 
upscaled 

Isiolo, Kajiado, Taita Taveta, West Pokot, Tharaka Nithi, 
Machakos 

Challenges in dissemination 
 
 

 Inadequate information of ISFM to stakeholders 
 Weak or non-existent stakeholder innovation 

platforms. 
 In ISFM there is competition between mulch for 

soil cover and feed for livestock 
Suggestions for addressing the 
challenges 

 Training and awareness creation on benefits   of 
ISFM  

 Strengthen PPP platforms for promotion 
Lessons learned in up scaling, if 
any 

 Intercropping with cowpea leads to higher 
productivity due to soil fertility improvement 

 More awareness and training programs enhances 
adoption and acceptability 

Social, environmental, policy 
and market conditions necessary 
for development and up scaling 

 Create an enabling environment for uptake of ISFM 
practices focusing on improved access to markets and 
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better health and nutrition.  
 Develop functional impact pathways for dissemination 

of ISFM practices in cereals-legume systems 
 Enabling  policy frameworks to support development 

and adoption of ISFM 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Operating costs 
Estimated returns Increased productivity 
Gender issues and concerns in 
development and dissemination 

 ISFM is gender friendly to both men and women 
 Recognize that gender inequalities are among the 

underlying causes of food losses 
 That gender inequalities limit women’s potential 

and negatively affect the economic performance of 
the chain resulting to increased food losses 

Gender issues and concerns in 
adoption and scaling up 

 Consideration of the specific needs of both sexes 
concerning ISFM equipment/methods. 

 Distribution of work on cowpea operations more 
equally between women and men 

 Women play a key role cowpea activities 
associated with cowpea production  

Gender related opportunities  The technology will increase cowpea production; 
provide food and nutrition security and increased 
incomes. 

 Friendly trading conditions to allow women and 
youth to participate in marketing 

VMG issues and concerns in 
development and dissemination 

 Government to support on access of credit with 
lower interest rates for purchase of production 
inputs 

 Consider specific needs of VMG groups i.e 
subsidize inputs for this groups  

VMG issues and concerns in 
adoption and scaling up 

 Capacity build on benefits of adoption of ISFM 
methods for resilience that will  

 Government to create enabling environment for 
markets opportunities for their produce 

 Recognize that gender inequalities are among the 
underlying key issues of adoption and technologies 
 

VMG related opportunities  The practice is aimed at increasing cowpea 
production; provide food and nutrition security and 
increased incomes. 

 Friendly trading environment to allow vulnerable 
and marginalized groups (disabled, youth, old 
people, women) to participate in marketing 

E: Case studies/profiles of success stories 
Success stories from previous  Increase in yield as such net increase in revenue 
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similar projects  Minimise  water use efficiency 
 Minimise soil loss by erosion, soil cover crops 
 Less fertilizer needed because of crop rotation and 

intercropping  
Application guidelines for users Manual available  

 
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-Katumani 

P.O. Box 340-90100 
Machakos 
cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and scientists KALRO, E. Gichangi, A. Njaimwe, Esilaba,  Wangari R, 
Wandera F. 

Partner organizations  Extension service providers (Public and private –
Capacity building on importance of ISFM on cowpea 
production 

 County governments –Capacity building 
 Farmer groups – Providing farms for on-farm 

demonstrations 
 MoA –Extension services 

 
 

**A: Description of the technology, innovation or management practice 
 Problem to be addressed  Reduced yield due to pest and disease damage in cowpea 
Pest & disease management: 
 Use recommended pesticides when applicable for aphids, leafhoppers, beetles, flower thrips, 

podborers, flower beetles and pod sucking bugs 
 Use of recommended fungicides against fungal diseases such as leaf spots blight, rust, 

powdery mildew  
 Development of resistance/tolerance to cowpea mosaic disease.   
 Integrated pest and disease management 
 Proper handling and application of pesticide chemicals 

Pest and diseases  can cause up to 100% loss of yields if not controlled in time and in the right way  
B: Assessment of dissemination and scaling up/out approaches 

 Users of Timp   Farmers 
Approaches used in 
dissemination 

 On farm and on station demonstrations 
 Farmer field schools  
 Field days 
 Agricultural shows 
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 MoA/Extension officers 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 

 Critical/essential factors 
for successful promotion 

 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   

 Partners/stakeholders for 
scaling up and their 
roles 

 Agricultural Extension  
 Farmer sensitization, On farm and on station demonstrations  
 Farmer leaders : Group organization 
 NGOs dealing with AIVs:  
 Dissemination of the appropriate practices  

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:  

Kakamega and Nyamira 

 
Challenges in 
dissemination 

Categorization of AIVs as poor man’s crops and do not require 
management of pests and diseases 
Up-scaling and creating awareness 

Hands on training in appropriate pest and disease management 
practices 
 
 

 Suggestions for 
addressing the challenges 

 Changing the notion that AIVs are a poor man’s crops and 
creating need for proper management 

 Frequent Policy review to subsidize farm inputs  
 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food formulations 

 

 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
 
Basic costs 
Estimated revenue per acre  

 
 

Gender issues and concerns 
in development 
dissemination, adoption and 
scaling up 

 Labour intensity on women 
 Lack of financial resources by women  
 AIVs mainly cultivated by women hence empowering them 

with information will promote production and productivity 
 Labour intensity 
 Illiteracy, poverty, market access problems 
 Affordable inputs 
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Gender related opportunities 

 Women and youth friendly production techniques such as 
mechanization 

 Apply enterprising value addition methods for the youth 
 Friendly trading conditions that allow women and youth to 

participate in marketing 
E: Case studies/profiles of success stories 
 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) requires 
validation  

requires validation 

G: Contacts 
Contacts  
Lead organization and 
scientists 

 

Partner organizations :Agricultural University Colleges, MoALF, Retail market outlets 
 

 
11.6 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.6.1 TIMP Name Power tiller 

Category (i.e. technology, 
innovation or management 
practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed preparation, in the 
commercialized AIV commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
 Poor inconsistent land preparation 

What is it? (TIMP 
description) 

A Power Tiller is a two-wheeled agricultural implement fitted with 
rotary tillers, disk harrow, moldboard plough, trailer, water pump 
or chisel at alternate times for easing farm operations. It can 
complete 1ha per day by one operator in about two hours. This will 
vary depending on the climatic conditions, soil types, soil moisture 
content, stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with the 
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technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller helps in 
preparing the soil, sowing seeds, planting seeds, spraying the 
fertilizers, herbicides and water. In addition to it also helps in 
pumping water, harvesting, threshing and transporting crops. A 
power Tiller is ideal where the land size is small. Farm sizes 
average less than one hectares which limit turning ability of 
conventional tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Timeliness, efficiency, cheap cost, multiple usage 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of the machines 
 High initial  cost for small-scale farmers to import or when 

fabricated. 
Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 280,000 
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Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Gender Unfriendly and expensive machines 
 AIV 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 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Egerton University 
Nasirembe W, 

Partner organizations Local Fabricators 

 

11.6.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 
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A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP 
description) 

A seed drill is a farm implement that sow seeds at a desired seeding 
rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 
have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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  
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Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

 Mechanization in agriculture increases production through 
efficient operations 

 Timely planting 

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 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 

Requires further research 
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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, Egerton University 

 

11.6.3 TIMP Name 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 planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  

Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
herbicides 

 To control insect pests that can cause diseases by the use of 
insecticides as well as pesticides. 

 Control of fungal diseases by the use of fungicides. 
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 Application of micronutrients on the plants, boron e.g. as 
well as foliar fertilizers. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 Gender Unfriendly and expensive machines 
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development ,dissemination, 
adoption and scaling up 

AIV 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 

 Demonstrations and training 
 User manuals 

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 

 

11.6.4 TIMP Name Knapsack weeder 
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 threshing and winnowing of 
AIV 
Quality of leaf 

What is it? (TIMP It is a hand held machine that simultaneously cut the soil and 
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description) weeds in AIV and is an intermediate technology machine 
appropriate for Small Holder Farmers, It is designed to weed 
specified spacing inter raw within AIVs as; Amaranthus, African 
night shade, cow pea, spider plant, etc. 

Justification To make AIV weeding faster, less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Hand weeding is tedious and time consuming while 
manual operations are timewasting and expensive.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 of local industry 

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 
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Basic costs AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 
dissemination 

AIV Knapsack weeder designed for easy start and operation. Men 
have been drawn to AIV weeding 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  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it more 
usable. 

 Knapsack weeder is affordable and could help VMGs exploit 

VMG related opportunities Can create employment for VMG at local level 
E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

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 

Nasirembe W 
Egerton University 

Partner organizations Tecsols Ltd - Nakuru 
 

11.6.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
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What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 

Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 

dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 

backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, Siaya 
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up scaled 
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 

 Mechanization is key to increased production 

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 KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 

Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires Validation 

G. Contacts 
Contacts The Institute Director, KALRO AMRI -Katumani;  
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P.O. Box 340. Machakos  
Email: cd.katumani@kalro.org 
Phone: 0711369535 

Lead organization and 
scientists 

KALRO, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 

 

 

POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, 
innovation or management 
practice 

Management Practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 

Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
superior quality fetch higher prices in the market. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
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Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 

provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing 
the challenges 

Pay premium price to higher quality vegetables. 

Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women  have less  access to information on  pumpkin fruit 
packaging  

 Women have limited access to markets for pumpkins 
 Women  have less  access to extension services 
 Women have limited access to training and education on 

pumpkin  
Gender related 
opportunities 

Opportunities exist for women in packaging the pumpkin fruits. 
Youths can distribute and market the products 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on  the fruit packaging  
 VMG  have less  access to extension services 
 VMG  have limited access to training and education on the 

fruit packaging  
 Opportunities  exists in preparation and marketing of the 

various bean  recipes 
 

VMG related opportunities Opportunities exist for women in packaging the pumpkin fruits. Sale 
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of sorted and graded AIVs  is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Ready for up-scaling 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 

 

2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
water in the sand. 
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Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 

workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
materials 

Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
to provide farmers with knowledge on ZECC  

C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development,  
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dissemination, adoption and scaling up 
VMG related opportunities VMGs can operate the cooling device at vegetable 

collection points 
E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 

 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses due to lack of appropriate cooling 

technologies for vegetables 
What is it? (TIMP description) 

 
 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 
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Justification CoolBot provides inexpensive, effective cooling. 

Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 

Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBotTM Technology  

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up 
scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 

- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 
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D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally 
produced high quality AIVs. 

 Nutritionally, use of the technology can reduce 
postharvest losses and enable VMGs have enough AIVs 
to consume, hence get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  
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P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for The optimal use of Wakati One is outside, in a warm and dry 
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successful promotion climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
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 The grower will also not be forced to make distress sale and 
will get better return. 

E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 

 

MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 
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Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits  
 Limited awareness of the technology by farmers and traders 
  

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 
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VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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AGRIBUSINESS, MARKET ASSESSMENT AND SOCIO ECONOMICS: REQUIRED 
INFORMATION, KNOWLEDGE AND INNOVATION ON AIVs TIMPs,  

Technology name  

Category (i.e. technology, innovation or 
management practice) 

Information, knowledge and innovation 

A: Description of the technology, innovation or management practice 

Problem addressed AIVs production in Kenya is mostly done as subsistence farming 
and traditional pass time undertaking by smallholders. There is 
disconnect between production and marketing because most 
farmers produce AIVs without clear marketing strategies. Rarely 
is enterprise analysis and planning done before establishing an 
enterprise, hence the need of re-focusing farmers to practice 
farming as a business. This situation occurs due to poor attitude 
to business, inadequate availability and use of 
socioeconomic information, knowledge and innovation 
for improved adoption, productivity, income and 
nutrition.  

What is it? (TIMP description) -Thematic  
focus   for AIVs value chains 

 

A: Agribusiness

Concepts on business  and agribusiness management 
Key requirements for AIVs enterprise management 
Record keeping  
Economic analysis of AIVs enterprises under different 
TIMPS: 
 Enterprise budgeting 
 Gross margin analysis  
 Partial budget analysis  
 Benefit cost analysis 

AIVs Business planning 
AIVs business financing 

 

B: Market Assessment and policy analysis 

Identifying market assessment methods,  procedures 
and  tools: Availability and accessibility of TIMPs; 
demand and supply of AIVs  products 
Conducting a market assessment 
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Facilitating farmers or their groups in developing a 
marketing plan (marketing models such as collection 
points, Community Production and Marketing 
Systems (COPMAS)) 
Policy and institutional analysis 

Justification AIVs farming business is important especially in Kenya, 
which is facing a high rate of unemployment, 
malnutrition and poverty. Agribusiness is seen as the best 
way to create more jobs and alleviate poverty. AIVs 
business requires improved knowledge, skills and 
attitude of the stakeholders.  

Socio economic interventions and analyses provide 
information and knowledge that is required by users of 
TIMPs and policy makers to make decisions to adopt or 
support TIMPs of particular value chains. This 
information can be in form of economic viability, social 
acceptability, adoption and impacts of a TIMPs, market 
information and required policy interventions by 
stakeholders to support the development, promotion and 
adoption of CSA TIMPs.  

Region promoted Kakamega, Nyamira, Kisii, Counties  

B: Assessment of dissemination and scaling up/out approaches 

Users of information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

All stakeholders in the value chains 

 

Approaches used in dissemination  Training in workshops 
 Farmer field Business schools (FFBS) 
 Participatory R&D approaches  
 Feedback workshops 
 Fact sheets 
 Brochures  
 Field days 
 Policy round table dialogues  
 Policy briefs  
 Value chain meetings 
 Innovation platforms 
 Value chains actors’ meetings 
 Common interest group meetings 
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 Scientific conferences 
 Mass media 
 Stakeholders’ meetings/forum 
 Project planning meetings  
 Agricultural shows 
 ICTs 

Most effective approach Training workshops, Innovation platforms, Feedback 
workshops, field days, policy dialogue meetings, project 
planning meetings,  COPMAS (Commercial villages 
Community production and marketing system) model; 
Producer associations, exchange visits 

Critical/essential factors for successful 
promotion of Information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

Accuracy and reliability of the information, knowledge 
and innovation 

Holistic packaged information and knowledge on TIMPs; 
Effective delivery systems 

Willingness and ability of stakeholders to embrace and 
use the information 

Partners/stakeholders for scaling up of 
socio-economics on TIMPs 

KALRO, County Governments, development partners, 
National Governments agencies, farmers organizations, 
other research institutions, civil society and Faith based 
organizations 

C: Current situation and future scaling up 

Current extent of reach Limited to project beneficiaries 

Challenges in dissemination Mismatch between information and technology 
availability; inadequate socio-economics information on 
TIMPs, and inadequate use of available information in 
decision making.  Awareness of TIMPs only in small and 
limited project sites. 

Recommendations for addressing the 
challenges 

Strengthening linkages with various information delivery 
channels and actors 

Lessons learned Information on TIMPs that address stakeholder needs 
and are cost-effective are most likely to be adopted 
because private sector are driven by commercial interest. 

 Low accessibility to TIMPs is a major barrier to uptake 
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of the TIMPs. 

Social, environmental, policy and market 
conditions necessary 

Supportive biophysical, institutional, business and policy 
environment;  

Availability, access, affordability and acceptability of 
TIMPS;  

Stable and reliable and remunerative markets for 
technology/ input supplies and output products 

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

Basic costs Cost of collecting and collating data and information 

Estimated returns Returns dependent on location, types of TIMPs applied 
and AIVs  species 

Gender issues and concerns in development 
and dissemination 

Focus is more on gender disaggregated data as a measure 
of gender mainstreaming;  
Less focus on gender empowerment and inclusion 

Gender issues and concerns in adoption and 
scaling up 

Consideration of productive, reproductive and 
community roles;  
Differential gender access, control and ownership of 
productive resources and assets, workload on women, 
drudgery 

Gender related opportunities Knowledge on profitable value chains to invest in and 
TIMPs to adopt, especially by women and vulnerable 
groups. Employment opportunities for youth in 
information and knowledge dissemination through ICT 

VMG issues and concerns in development 
and dissemination 

 Low purposive social inclusion through project 
designs and implementation 

 Inability of VMGs to participate in development and 
dissemination processes. 

 Low access to financial resources, labour, asset 
ownership and limited empowerment. 

 The VMGs who are physically disadvantaged, 
especially those with impaired hearing and seeing 
may be disadvantaged to gain information and 
knowledge.  

VMG issues and concerns in adoption and 
scaling up 

Targeting of interventions that improve VMG alternative 
livelihoods 
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VMG related opportunities Information and knowledge on profitable value chains to 
invest in and TIMPs to adopt can be accessed. 

E: Case studies/profiles of success stories 

Success stories • Increase of yields and consumption of 
AIVs in Western Kenya under KALRO/Purdue 
Hortnutrition project that concurrently promoted 
production, behaviour change communication 
(BCC) and consumption of AIVs 

  

Application guidelines for users Agribusiness and market assessment manual, handouts 
on thematic areas 

F: Contacts  

Contacts Director, Socio-economics and Policy Development, 
KALRO 

Lead organization and scientists KALRO Socio economic Scientists in different institutes; 
Biophysical scientists  

Partner organizations Universities, CGIARs. MOALFC,KIPPRA, TEGEMEO, 

 

Research Gaps 

13. Limited information on success stories of AIVs.  
14. Cultural issues in participation in some AIVs species value chains 
15. Low information on profitability of AIVs in the project areas 

 
VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

A cabinet solar dryer for drying vegetables 
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Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 

 Provide loans / capital to farmers groups to acquire the solar dryers 
 Capacity building of local artisans on repair and maintenance 

Lessons learned in up 
scaling if any 

 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

Solar dried vegetables can be used in the dry season 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
Estimated returns Increased income, nutrition 

Reduced postharvest losses 
Gender issues and  Women and youth have limited access to land for the crop’s 
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concerns in development 
,dissemination, adoption 
and scaling up 

cultivation than men 
 Women may also have limited access to finances to buy the 

required inputs than men 
 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Nightshade is an entirely a woman’s enterprise therefore they 
have a competitive advantage 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and 

land 
VMG related opportunities  Cowpea is economically viable and is suitable for vulnerable 

groups  
E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
Research Gaps 

16. Limited information on success stories of AIVs.  
17. Cultural issues in participation in some AIVs species value chains 
18. Low information on profitability of AIVs in the project areas 

 
3.4.2 Cowpea Value addition 
 TIMP Name Utilization of cowpea leaves for high nutritional and 

medicinal properties 
Category (i.e. technology, innovation or 
management practice) 

Technology 
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A: Description of the technology, innovation or management practice 

Problem addressed Domestic utilization of cowpea as a vegetable is 
poor because production is still at subsistence level 
under smallholder farmers. 

What is it? (TIMP) description The leaves from cowpea are harvested fresh and 
consumed as green leafy vegetables or dried for 
future use. Cowpea leaves (vegetable) have 
beneficial nutritional and medicinal properties. They 
contain vitamins and micronutrients not found in 
most exotic vegetables, and therefore their 
consumption could contribute to resolving 
malnutrition among poor rural households.. 

Justification 
 

Cowpea vegetable contain vitamins and 
micronutrients not found in most exotic vegetables, 
and therefore their consumption could contribute to 
resolving malnutrition among poor rural households. 
Their richness of micronutrient levels boosts the 
immunity of HIV-AIDS in adults and addresses 
micronutrient deficiency problems (including 
vitamin A, iron, calcium, magnesium, zinc and 
iodine) in young children and lactating mothers. 
Higher consumption amongst communities could 
also lead to improved rural incomes through sales 
into urban niche markets, resulting in enhanced 
community development. Despite their role which 
they play in promoting food security and community 
development, their domestic utilization of cowpea as 
a vegetable is poor because production is still at 
subsistence level under smallholder farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, peri-urban and urban consumers 
Approaches used in dissemination Farmer field schools, field days, demonstrations, 

leaflets, farmer groups 
Critical/essential factors for successful promotion - Interest of stakeholders in the value chain 

- Availability of markets 
- Good Marketing Models and path ways 
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- Strong linkage among cowpea value chain actors 
–producers to market 

- Strong partnership linkages 
- Proper gruel preparation and observing hygiene,  

Partners/stakeholders for scaling up County government extension services, farmer 
groups 

C: Current situation and future scaling up 
Counties where already promoted, if any Machakos, Embu, Kitui, Makueni< Baringo 
Counties where TIMPs will be up scaled Kakamega and Nyamira 
Challenges in dissemination - Limited knowledge on value of cowpea 

vegetable 
- Cowpea still observed as poor man’s crop, 
-  large scale farmers need sensitization 
- Knowledge on value addition for post-harvest 

techniques - storage 
Suggestions for addressing the challenges  Awareness creation through promotion 

 Capacity building on utilization of vegetable 
and importance  
 Train on value addition  

Lessons learned in up scaling, if any  Small scale farmers utilize as an alternative 
crop 
 No large scale farming for production as 
enterprise 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

 Create awareness on the technology  
 Provide improved market information on 
volume, quality and supply required by the markets. 
 Government to create enabling environment 
for  export market 
 Increase public private dialogue to approve 
on models that can ensure compliance with 
international standards 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Low cost technology:  
Estimated returns  
Gender issues and concerns in development and 
dissemination 

 Need to sensitize whole household in the 
benefits of using the cowpea leafy vegetable 
production, 
 Establish youth groups and support new 
group to take advantage of emerging business 
opportunities 
 Capacity building on group membership on 
access to training input, credit and joint marketing 

Gender issues and concerns in adoption and 
scaling up 

 Provide enterprising men, women, youth with 
a business opportunity to commercialize cowpea 
vegetable 
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 Youth projects focusing on creating 
unemployment and generating income for 
unemployed youth 
 Distribution of work on cowpea operations 
more equally between women and men 

Gender related opportunities  The practice is aimed at increasing cowpea 
production; provide food and nutrition security and 
increased incomes. 

VMG issues and concerns in development and 
dissemination 

 Need to sensitize the vulnerable groups about 
the opportunities and benefits of adoption  
 Nutritional and health benefits from 
consumption of cowpea product 

VMG issues and concerns in adoption and 
upscaling  

 Vegetable production is a significant source 
of income. As such sensitize the groups on the 
benefits of the technology as business enterprise. 
 Sensitise the group on economic benefits 

VMG related opportunities  
E: Case studies/profiles of success stories 
Success stories from previous similar projects Kitui,  Machakos, Makueni, Busia 
F: Status of TIMP readiness (1-Ready for 
upscaling, 2-requires validation, 3-requires 
further research) 

Ready for upscaling 
 

Application guidelines for users KALRO, MoA 
G: Contacts  
Contacts Centre  Director, KALRO-Katumani 

P.O. Box 340-90100 
Machakos 
 Email: cd.katumani@kalro.org 
Phone: 0736333294 

Lead organization and scientists KALRO, Fatuma Omari. Christine Ndinya 
 

Partner organizations  MoALF&I –Extension services  
 County governments –Capacity building 
 Farmer groups – Providing farms for on-farm 

demonstrations 
 

GAPS 
1. Value addition of cowpea 

a) Feed formulation for both livestock and poultry 
b) Awareness creation and promotion of various cowpea based products to consumers 

a) Conduct business and economic analyses of target markets 
 

4.0 VEGETABLE AMARANTH TECHNOLOGIES AND INNOVATIVE 
MANAGEMENT PRACTICES 
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4.1 Improved Variety 
TIMPS name KK Mrambi (Ex-Zim) 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) 
 Released in 2017 

Yield 5-10 t/ha 
Not bitter in taste 
Area of production 200-2000 masl 
High calcium, magnesium and zinc contents 

Long periods of harvesting (2 months 
Justification  Very nutritious, contains high contents of calcium, 

magnesium and zinc 
 Fast growing therefore goodfood security) 
  High yielding. 
 Long period of leaf harvesting  (2 months) 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, farmers, traders, Extension services, 

researchers and seed companies 
Approaches used in 
dissemination 

Promotion materials, farmer field days, shows and 
exhibitions, demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for amaranth all over the country, Reliable 
market outlets as such as supermarkets, hotels and hospitals 

Partners/stakeholders for scaling 
up and their respective roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (developing extension messages, 
training ToTs and farmers, provide basic seed), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega and Nyamira 

Challenges in development and 
dissemination 

Inadequate seed quantities 
Lack of  land 

Suggestions for addressing the 
challenges 

Support from counties and KALRO to multiply seed fast 

Lessons learned in up scaling, if 
any 

Consumers like the taste 

Social, environmental, policy Put in place an efficient seed system  
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and market conditions necessary 
for development and up-scaling 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Vegetable amaranth can be done by all genders 
Small gardens left for women for vegetable production 

Gender related opportunities Amaranth is a woman’s enterprise but can also be done by 
vulnerable and marginal groups and men for income 
generation. 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since amaranth is source of quality nutrition and can 
be grown by vulnerable groups.  
Besides amaranth is a low input crop and can be grown by 
vulnerable groups 

VMG related opportunities nth is becoming a commercial vegetable VMG 
new agricultural technologies like urban agriculture (multi-
 vertical farming)  

E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for users Reference: Grain Amaranth Training Manual  
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 Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and scientists KALRO; F. Omari, C. Ndinya 
Partner organizations KEPHIS, Seed growers, Extension services 
GAPs 
Required:  
Identification of superior amaranth varieties 
A reliable seed system 
 
4.1 Improved Amaranth KK Mrambi 
TIMPS name KK Livokoyi (AC 38) 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 
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A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) 

 

Released in 2017 
Yield 5-10 t/ha 
Not bitter in taste 
Area of production 200-2000 masl 
High calcium, magnesium and zinc contents 
Long periods of harvesting (2 months) 

Justification  Very nutritious, contains high contents of calcium, 
magnesium and zinc 

 Fast growing therefore good food security) 
  high yielding. 
 Long period of leaf harvesting  (2 months) 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, farmers, traders, Extension services, 

researchers and seed companies 
Approaches used in 
dissemination 

Promotion materials, farmer field days, shows and 
exhibitions, demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for amaranth all over the country, Reliable 
market outlets as such as supermarkets, hotels and hospitals 

Partners/stakeholders for scaling 
up and their respective roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (developing extension messages, 
training ToTs and farmers, provide basic seed), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega and Nyamira 

Challenges in development and 
dissemination 

Inadequate seed quantities 
Lack of  land 

Suggestions for addressing the 
challenges 

Support from counties and KALRO to multiply seed fast 

Lessons learned in up scaling, if 
any 

Consumers like the taste 

Social, environmental, policy 
and market conditions necessary 
for development and up-scaling 

Put in place an efficient seed system  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
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Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Vegetable amaranth can be done by all genders 
Small gardens left for women for vegetable production 

Gender related opportunities Amaranth is a woman’s enterprise but can also be done by 
vulnerable and marginal groups and men for income 
generation. 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since amaranth is source of quality nutrition and can 
be grown by vulnerable groups.  
Besides amaranth is a low input crop and can be grown by 
vulnerable groups 

VMG related opportunities nth is becoming a commercial vegetable VMG 
new agricultural technologies like urban agriculture (multi-
 vertical farming)  

E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for users Reference: Grain Amaranth Training Manual  
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 Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and scientists KALRO; F. Omari, C. Ndinya 
Partner organizations KEPHIS, Seed growers, Extension services 
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4.1.3 Improved Amaranth KK Livokoyi 
Technology name Amaranth variety KK Livokoyi  
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Low  yields 
What is it? (TIMP description) KK Livokoyi 

- Highly nutritious variety which contains 
vitamins A,  B complex, C, D, E and K, calcium, 
iron, phosphorus, potassium magnesium and zinc 

- High yielding - 12 t/ha-1 
- High consumer acceptability – tasty leafy 
- Widely adopted 
- Wide harvesting intervals 
- Attacked by few pests and diseases 

Justification Amaranth is very nutritious, contains vitamins, minerals 
and bio-active compounds and blends well with both 
and indigenous to improve texture and test and is 
therefore in high demand. Besides it is fast growing and 
establishes very fast. However available landraces are 
low yielding. Amaranthus can be grown throughout the 
year under irrigation. 

Region promoted Western, Nyanza, parts of Rift valley Korogocho 
(Nairobi) 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Consumers, Women groups, Youth, Extension service 

providers, Farmer groups, Researchers, Traders 
Approaches used in dissemination Training of trainers (TOTs), farmer field schools, field 

days, trade shows and exhibitions, mass media 
Most effective approach Farmer field schools, trade shows and exhibitions    
Critical/essential factors for 
successful promotion 

A high demand for amaranth all over the country, 
Reliable market outlets as such as supermarkets, hotels 
and hospitals 
Availability of high quality seeds. 

Partners/stakeholders for scaling 
up and their respective roles 

Extension service providers (linking researchers to 
farmers, training of farmers, identification of farmers 
groups)  
Researchers (technology generation, Training of ToTs, 
preparation of training materials, technology 
dissemination and linkages) 

C: Current situation and future scaling up 
Current extent of reach Low (30%) 
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Counties where already promoted. 
if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin 
Gishu and Nandi 

Counties where TIMPs will be 
upscaled 

Kakamega and other interested Counties 

Challenges in development and 
dissemination  

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges  

More funds for research and extension services needed 

Lessons learned in Upscaling, if 
any 

- Farm yard manure key in production of amaranth. 
- Consumer taste of amaranth to exotic  

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

- Upscaling of developed technologies (Varieties) and 
agronomic packages 

- Put in place an efficient seed system  
- Put in place an advisory on safe use of pesticides 

(reports from Western Kenya indicate that farmers 
imported chemicals illegally from a neighbouring 
country which had a negative effect on consumers 

- Sensitize the community on dangers of across border 
trade in sub-standard and harmful chemicals. 

- More sensitization on commercial benefits of ALVs 
(still considered a subsistence crop hence still grown 
in kitchen gardens.  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not done 
Estimated returns Production of amaranth is economically viable although 

not determined 
Gender issues and concerns in 
development and dissemination, 
adoption and up scaling 

Amaranth is a woman’s enterprise but can also be done 
by vulnerable and marginal groups and men for income 
generation.  

Gender related opportunities A commercial vegetable that can benefit all  
VMG issues and concerns in 
development and dissemination 

The technology is suitable for vulnerable and 
marginalized groups since amaranth is source of quality 
nutrition and can be grown by vulnerable groups.  
Besides amaranth is a low input crop and can be grown 
by vulnerable groups 

VMG issues and concerns in 
adoption and scaling up 

Low adoption due to socio-economic factors including 
lack of resources such as land 
Some vulnerable group persons may too weak to taken 
farming. 

VMG related opportunities Use of new agricultural technologies like urban 
agriculture (multi-storey)  vertical farming) 

E: Case studies/profiles of success stories 
Success stories Tumani Youth centre) 
Application guidelines for users Reference:  
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1. Grain Amaranth Training Manual 
2. Nutritional quality of vegetables and seed from 

different accessions of Amaranthus in South 
Africa.

F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for Upscaling 

 
 
 

G: Contacts  
Contacts Centre Director, KALRO Kakamega 
Lead organization and scientists  KALRO; Christine Ndinya, F. Omari, J. K. Kiramana 

M. Odendo, Eunice Onyango,  N. Makheti, F. Wayua 
and L. Okitoi  

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre  

 

Improved Amaranth KATVeg Amaranth 1  
 
TIMPS name KATVeg Amaranth 1  
Category (i.e. technology, innovation or 
management practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) 
 

- Highly nutritious variety which 
contains vitamins A,  B complex, C, D, E and 
K, calcium, iron, phosphorus, potassium 
magnesium and zinc 

- Drought tolerant 
- Fast growing (food security crop) 
- Require minimal inputs 
- High yielding - 10 t/ha-1 
- High consumer acceptability – 

very testy 
- Widely adopted 
- Wide harvesting intervals 
- Attacked by few pests and diseases

Justification Amaranth is very nutritious, contains vitamins, 
minerals and bio-active compounds and blends 
well with both exotic and indigenous vegetables 
to improve texture and test and is therefore in 
high demand. Besides it is fast growing and 
establishes very fast. However available 
landraces are low yielding. Amaranthus can be 
grown throughout the year under irrigation. 

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP Individual farmers, farmer groups, traders and 
seed companies 

Approaches used in dissemination Training materials, farmer field days, shows and 
exhibitions, demonstrations, farmer trainings 

Critical/essential factors for successful 
promotion 

A high demand for amaranth all over the country, 
Reliable market outlets as such as supermarkets, 
hotels and hospitals 

Partners/stakeholders for scaling up and their 
respective roles. 

Extension service providers (train farmers, create 
linkages between value chain actors),  
Research Organizations (Technology generation, 
developing extension messages, training ToTs 
and farmers), 
Seed companies (Seed production) and traders 
(sale of inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already promoted. if any Machakos. Kitui, Makueni, Kajiado, Kiambu and 

Nairobi 
Counties where TIMPs will be up scaled Kakamega, Nyamira 
Challenges in development and 
dissemination 

Inadequate funding for technology development 
and dissemination, 
Inadequate/lack of information on production 
knowhow. 

Suggestions for addressing the challenges More funding for research and extension services 
Lessons learned in up scaling, if any - Farm yard manure key in production of 

amaranth. 
- Consumer taste of amaranth to exotic 

Social, environmental, policy and market 
conditions necessary for development and 
up-scaling 

- Up scaling of developed technologies 
(Varieties) and agronomic packages 

- Put in place an efficient seed system  
- Put in place an advisory on safe use of 

pesticides (reports from Western Kenya 
indicate that farmers imported chemicals 
illegally from a neighbouring country which 
had a negative effect on consumers 

- Sensitize the community on dangers of across 
border trade in sub-standard and harmful 
chemicals. 

- More sensitization on commercial benefits of 
ALVs (still considered a subsistence crop 
hence still grown in kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of amaranth is economically viable 

although not determined 
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Gender issues and concerns in development, 
dissemination, adoption and scaling up 

Vegetable amaranth can be done by all genders 
Small gardens left for women for vegetable 
production 

Gender related opportunities Amaranth is a woman’s enterprise but can also be 
done by vulnerable and marginal groups and men 
for income generation. 

VMG issues and concerns in development, 
dissemination, adoption and scaling up 

The technology is suitable for vulnerable and 
marginalized groups since amaranth is source of 
quality nutrition and can be grown by vulnerable 
groups.  
Besides amaranth is a low input crop and can be 
grown by vulnerable groups 

VMG related opportunities - Amaranth is becoming a commercial 
vegetable VMG 

- Use of new agricultural technologies like 
urban agriculture (multi-storey)  vertical 
farming)  

E: Case studies/profiles of success stories 
Success stories Utithini Women group (Machakos County) 

producing vegetable amaranth and drying the 
leaves which they sell to Azuri producing, drying 
and  

Application guidelines for users 1. Grain Amaranth Training Manual 
2; Nutritional quality of vegetables and seed from 
different accessions of Amaranthus in South 
Africa 
Brochures 
Amaranth varieties 

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, 

KALRRO Katumani,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and scientists KALRO; F. Omari, 
Partner organizations Ampath Moi Referral Hospital,  University of 

Eldoret, Chuka University, World Vegetable 
Centre 

 

 

GAPs 
Required:  
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Identification of superior amaranth varieties 
A reliable seed system 
 
 
4.2 Agronomic management practices 
TIMPS name Variety  selection,  Seed  acquisition  or  Own  Seed  Selection,  

Planting,  Weeding,  Thinning,  Fertilizer  Application,  Pest  and 
Disease Management and Harvesting 

Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed  Low farm yields  

 Poor management and agronomic practices at farm 
level 

What is it? (TIMP description) -This includes :- 
seed acquisition:  

- Certified seed or training on proper own selection 
Land preparation 

- Vegetable amaranth is a very small seeded hence 
fine seedbed   

- Ploughing 
- Harrowing is necessary 

Soil fertility Management  
Farm yard manure application at the rate of 10 ton/ha-1 
Planting and seed rate 

- Early planting 
- Depth 5 cm.  
- Seed rate 2-3 Kg/acre  
- Mix seeds with dry sand or soil at the rate of 1 part 

seed: 10 parts dry soil/sand 
Spacing 

- Make shallow furrows spaced 50 by 25 cm (high 
rainfall conditions) and 60-75 cm x 20-30 cm (drier 
areas) 

- Depth 5 cm.  
Weeding: 
- Keep the crop weed free until it is well established  
- There after weed as necessary 
Thinning: 
- Subsequent thinning should be done until the onset of 

heading, leaving one plant at an intra-row spacing of 25 
cm apart 

Harvesting: 
- Leaf harvesting commences at four weeks after 

germination, then once every 2 weeks for two 
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months 
- Seed harvesting and drying  

Justification There is limited and /or lack of adequate production 
technologies for vegetable amaranth since not much 
research attention has been to the crop. 
Besides the crop has always been target for eradication since 
it is  notorious weed   

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for amaranth all over the country, Reliable 
market outlets as such as supermarkets, hotels and hospitals 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of amaranth. 
- Consumer taste of amaranth to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Upscaling of developed agronomic packages  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of amaranth is economically viable although not 

determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Vegetable amaranth can be done by all genders 
Small gardens left for women for vegetable production 

Gender related opportunities  
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VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since amaranth is source of quality nutrition and can 
be grown by vulnerable groups.  
Besides amaranth is a low input crop and can be grown by 
vulnerable groups 

VMG related opportunities - Amaranth is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

Reference: Grain Amaranth Training Manual 
Brochures : How to grow amaranth, How to harvest 
amaranth 
 

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 Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 

GAPs 
Required:  
Identification of superior African nightshade varieties 
A reliable seed system 
 

1.2 Agronomic management practices  
TIMPS name Variety  selection,  Seed  acquisition  or  Own  Seed  Selection, 

Planting,  Weeding,  Thinning,  Fertilizer  Application,  Pest  and 
Disease Management, Harvesting, Storage. 

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 farm yields  
 Poor management and agronomic practices at farm 

level 
What is it? (TIMP description) -This includes :- 

seed acquisition:  
- Certified seed or training on proper own selection 

Land preparation 
- Ploughing 
- Harrowing is necessary 

Soil fertility Management  
Farm yard manure application at the rate of 10 ton/ha-1 
Planting and seed rate 

- Early planting 
- Depth 2 cm.  
- Seed rate 4-6 Kg/acre  
- Mix seeds with dry sand or soil at the rate of 1 part 

seed: 3 parts dry soil/sand 
Spacing 

- Make shallow furrows spaced 50 cm by 40 cm  
Weeding: 
- Keep the crop weed free until it is well established  
- There after weed as necessary 
Thinning: 
- Subsequent thinning should be done until the onset of 

heading, leaving one plant at an intra-row spacing of 25 
cm apart 

Pest management 
- Red spider mites – Use a miticide  

Harvesting: 
- Harvesting may be done by uprooting whole plants 

or over extended period.  
- Whole plants ay 4-8 2eeks after germination 
- Fot ‘prolonged leaf harvesting commences at 4-6 

weeks after germination , then once every 2 weeks 
for two months 

- Seed harvesting and drying  
Justification There is limited and /or lack of adequate production 

technologies for African nightshade since not much research 
attention has been to the crop. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

Improved varieties with mild taste has increased 
acceptability of nightshade, hence the demand 
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High demand for African nightshade,  
Reliable market outlets as such as supermarkets, hotels and 
hospitals 
Availability of high quality seeds 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega and Nyamira 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Pest management key in production of nightshade. 
- Consumer taste of nightshade to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

  
- Put in place an advisory on safe use of pesticides 

(reports from Western Kenya indicate that farmers 
imported chemicals illegally from a neighbouring 
country which had a negative effect on consumers 

- Sensitize the community on dangers of across border 
trade in sub-standard and harmful chemicals. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of African nightshade is economically viable 

although not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

African nightshade can be done by all gender 

Gender related opportunities The technology is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since it is source of quality nutrition and can be done 
by even vulnerable groups 

VMG related opportunities - Adoption remains low due to lack of awareness 
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 
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Application guidelines for 
users 

Good Agricultural practices for African indigenous 
vegetables 

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 Kakamega,  
P. O. Box 169-50100, 
Kakamega, Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

GAPs 
Need to develop/validate agronomic packages for amaranth 
 
 
 
2.1.3 Seed systems 
TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed (1) Securing improved access to, and availability of 

diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
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Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up 
and their respective roles. 

KEPHIS for seed quality assuarance  
Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if 
any 

Kakamega  

Counties where TIMPs will be up 
scaled 

Kakamega, Nyamira, vihiga 

Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
 
 

Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Stakeholders need to be farmiliar with seed policy of 
Kenya 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  
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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 for 
large scale production 

 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 

 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
4.2 Agronomic management practices 
TIMPS name Variety  selection,  Seed  acquisition  or  Own  Seed  Selection,  

Planting,  Weeding,  Thinning,  Fertilizer  Application,  Pest  and 
Disease Management and Harvesting 

Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed  Low farm yields  

 Poor management and agronomic practices at farm 
level 
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What is it? (TIMP description) -This includes :- 
seed acquisition:  

- Certified seed or training on proper own selection 
Land preparation 

- Vegetable amaranth is a very small seeded hence 
fine seedbed   

- Ploughing 
- Harrowing is necessary 

Soil fertility Management  
Farm yard manure application at the rate of 10 ton/ha-1 
Planting and seed rate 

- Early planting 
- Depth 5 cm.  
- Seed rate 2-3 Kg/acre  
- Mix seeds with dry sand or soil at the rate of 1 part 

seed: 10 parts dry soil/sand 
Spacing 

- Make shallow furrows spaced 50 by 25 cm (high 
rainfall conditions) and 60-75 cm x 20-30 cm (drier 
areas) 

- Depth 5 cm.  
Weeding: 
- Keep the crop weed free until it is well established  
- There after weed as necessary 
Thinning: 
- Subsequent thinning should be done until the onset of 

heading, leaving one plant at an intra-row spacing of 25 
cm apart 

Harvesting: 
- Leaf harvesting commences at four weeks after 

germination, then once every 2 weeks for two 
months 

- Seed harvesting and drying  
Justification There is limited and /or lack of adequate production 

technologies for vegetable amaranth since not much 
research attention has been to the crop. 
Besides the crop has always been target for eradication since 
it is  notorious weed   

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for amaranth all over the country, Reliable 
market outlets as such as supermarkets, hotels and hospitals 

Partners/stakeholders for Extension service providers (train farmers, create linkages 
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scaling up and their respective 
roles. 

between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of amaranth. 
- Consumer taste of amaranth to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Upscaling of developed agronomic packages  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of amaranth is economically viable although not 

determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Vegetable amaranth can be done by all genders 
Small gardens left for women for vegetable production 

Gender related opportunities  
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since amaranth is source of quality nutrition and can 
be grown by vulnerable groups.  
Besides amaranth is a low input crop and can be grown by 
vulnerable groups 

VMG related opportunities - Amaranth is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

Reference: Grain Amaranth Training Manual 
Brochures : How to grow amaranth, How to harvest 
amaranth 
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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 Centre Director, 

KALRO Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 

GAPs 
Required:  
Identification of superior African nightshade varieties 
A reliable seed system 
 
 
2.2.2 TIMPS Name Amaranth TIMPS  

Soil fertility Management 

Category (i.e. technology, innovation or 
management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed The yields obtained by farmers are low 

because of the declining soil fertility, low 
use of organic and inorganic resources and 
lack of knowledge on soil testing.  

What is it? (TIMP description) The technology will involve methodologies 
that will advise farmers on using site 
specific fertilizer and manures 
recommendation, training on detection and 
remedy of nutrient deficiencies, water 
requirement and nutrient preservation 
procedures for Amaranth production.  

Justification There is need for sustainable intensification 
of Amaranth production in view of 
diminishing land size, decline in soil 
fertility, soil acidification and increased 
market demand for food and medicinal use. 



282 
 

Soil nutrient management is key to 
achieving this. 

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, FFSBS, TOT training 
manuals 

Critical/essential factors for successful 
promotion 

Participatory Implementation, stakeholder 
capacity building, Functioning seed system, 
Stakeholder networks  

Partners/stakeholders for scaling up NGOs, extension, private service providers 
C: Current situation and future scaling up 
Current extent of reach None 
Challenges in dissemination Most farmers do not regard nutrient 

provision to Amaranth as important and 
may not easily adopt the technology.  

Recommendations for addressing the 
challenges 

Clear demonstration of the effect of crop 
nutrition and water application method on 
leaf quality. 

Lessons learned None 
Social, environmental, policy and market 
conditions necessary 

Understanding the attitude of community 
towards Amaranth production; household 
man-power endowment, community youth, 
men and women ratios.   

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

 

Basic costs Not yet estimated 
Estimated returns Not yet estimated 
Gender issues and concerns in development 
and dissemination 

Men are the custodian of family resources 
and have to be convinced to invest in 
Amaranth production.  Women will in turn 
get to do more work on expanded Amaranth 
fields but benefit latter from increased 
production. 

Gender issues and concerns in adoption and 
scaling up 

Most farmer groups composed of women 
and will enhance women technology uptake 
but leave out the opinion and interests of 
men; women do not travel far to 
communicate messages. 

Gender related opportunities Women stand to benefit in increased 
production due to healthy Amaranth leaf as 
growing and selling vegetables is regarded 
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as a women’s job 
VMG issues and concerns in development 
and dissemination 

The crop is considered almost a subsistence 
crop and therefore its promotion and value 
addition will benefit VMGs. 

VMG issues and concerns in adoption and 
scaling up 

Amaranth adoption will lead to increased 
productivity by VMGs.  

VMG related opportunities Increased production will lead to increased 
consumption of nutritious Amaranth, hence 
improved health of VMGs and generate 
income for households income  

E: Case studies/profiles of success stories 
Success stories No 

 

Application guidelines for users Amaranth production leaflet, Training 
manual 

F: Status of TIMP readiness (1. Ready 
for upselling; 2. Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts KALRO-KABETE 
Lead organization and scientists  

The Center Director 
KALRO-Kabete 
P.O. Box 14733-00800 Nairobi 
Fredrick Wandera 

Partner organizations MoA, Universities and NGOs 
 

2.2.3 TIMPs name Use of drip irrigation 

Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem addressed  With increasing effects of climate change every 
day, there are increasing incidences of 
unpredictable weather and erratic rainfall 
patterns 

 Crops under rain fed production systems are 
likely to suffer from effects of drought and 
insufficient amounts of rainfall during the 
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cropping seasons 

What is it? (TIMP description)  Use of drip irrigation has been reported to save 
up to 50-70%% of water used by farmers in rain 
fed systems. This technology combines well 
with the use of row planting and optimum 
spacing 

 Drip lines with optimized spacing are laid along 
the Amaranth rows at planting 

 Optimum amount of water is supplied to the 
plant during the critical stages of flowering and 
pod filling to maximize yields 

 Drip irrigation is well suited for small holder 
farm units 

Justification  To achieve the desired high yields, the crop 
needs to receive optimum amounts of water at 
the rightful time of its growth cycle 

 

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 and training manuals 

Most effective approach On-farm experimentation, larger plot effect 
demonstrations and exchange visits,FFBS, Training 
manuals, brochures, leaflets and fact sheets 

Critical/essential factors for 
successful promotion 

Use of improved seed varieties, using drip irrigation 
kits  to convey water in the root zone  

Partners/stakeholders for scaling 
up and their roles 

MoALD,NGOs, extension, private service providers 

C: Current situation and future scaling up  

Current extent of reach Kakamega, Nyamira  

Counties where already 
promoted, if any 

Kakamega, Nyamira 

Counties where TIMP will be 
up-scaled 

Kakamega and Nyamira 
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Challenges in dissemination  Lack of access to modern technologies e.g. 
improved varieties, crop pest and disease 
management practices, irrigation 

 Lack of knowledge on soil and water management 
practice 

 Low production among farmers 
 Lack appropriate storage and postharvest 

technologies that would enhance its availability in 
and out of season 

 High cost of improved varieties compared to farm-
saved seeds 

Recommendations for 
addressing the challenges 

 Collective approach to production through FFSBS 

 Continuous training of farmers  

Lessons learned in up scaling, if 
any 

No up scaling carried out so far  

Social, environmental, policy 
and market conditions necessary 

 Advocate for increased production of Amaranth 
for leaf and seed  using improved seed varieties  

 Encourage use of water harvesting technologies 
to promote irrigation use 

 To capacity build farmers on varieties suitable 
for leaf and seed production respectively 

 

 
2.2.3 TIMPs name Amaranth pest control 

Category (i.e. technology, 
innovation or management practice) 

Management 

A: Description of the technology, innovation or management practice 
Problem to be addressed  

 

Reduced yield due to pest and disease damage in Amaranth 

Pest & disease management: 
 Use recommended pesticides when applicable for aphids, cutworms, leafminers (Liriomyza 

sp), spidermites, weevils, plant sucking bugs and cotton leafworm 
 Use of recommended fungicides against fungal diseases such as damping-off (pythium & 

rhizoctonia) and wet rot (Choanephora rot)  
 Integrated pest and disease management 
 Proper handling and application of pesticide chemicals 
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Pest and diseases  can cause up to 100% loss of yields if not controlled in time and in the right way  
B: Assessment of dissemination and scaling up/out approaches 

 Farmers  
 On farm and on station demonstrations 
 Farmer field schools  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners: World Vegetable Centre, IITA,NGOs 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 
 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   
 Agricultural Extension : Farmer sensitization, On farm and on station demonstrations  
 Farmer leaders : Group organization 
 NGOs dealing with AIVs: Dissemination of the appropriate practices 

C: Current situation and future scaling up 
 Counties where 
already promoted if any  

 

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

 Counties where TIMP 
will be up scaled:   

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

 Categorisation of AIVs as poor man’s crops and do not require management of pests and 
diseases 

 Up-scaling and creating awareness 
 Hands on training in appropriate pest and disease management practices 

 Changing the notion that AIVs are a poor man’s crops and creating need for proper management 
 Frequent Policy review to subsidize farm inputs  
 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food formulations. 

 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
 
Estimated revenue per acre  

 Labour intensity on women 
 Lack of financial resources by women  
 AIVs mainly cultivated by women hence empowering them with information will promote 

production and productivity 
 Labour intensity 
 Illiteracy, poverty, market access problems 
 Affordable inputs 

E: Case studies/profiles of success stories 
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F: Status of TIMP readiness (1-ready for upscaling;, 2-requires validation; 3-requires further 
research) requires validation  
G: Contacts 
Contacts  
Lead organization and 
scientists 

 

Partner organizations : Agricultural University Colleges, MoALF, Retail market outlets 
GAPS 
Needed: Identify bio-pesticides in the management of insect pests  
 
 
11.7 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.7.1 TIMP Name Power tiller 

Category (i.e. technology, 
innovation or management 
practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed preparation, in the 
commercialized AIV commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
 Poor inconsistent land preparation 

What is it? (TIMP 
description) 

A Power Tiller is a two-wheeled agricultural implement fitted with 
rotary tillers, disk harrow, moldboard plough, trailer, water pump 
or chisel at alternate times for easing farm operations. It can 
complete 1ha per day by one operator in about two hours. This will 
vary depending on the climatic conditions, soil types, soil moisture 
content, stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with the 
technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller helps in 
preparing the soil, sowing seeds, planting seeds, spraying the 
fertilizers, herbicides and water. In addition to it also helps in 
pumping water, harvesting, threshing and transporting crops. A 
power Tiller is ideal where the land size is small. Farm sizes 
average less than one hectares which limit turning ability of 
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conventional tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Timeliness, efficiency, cheap cost, multiple usage 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of the machines 
 High initial  cost for small-scale farmers to import or when 

fabricated. 
Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 280,000 

Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Gender Unfriendly and expensive machines 
 AIV 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 and rice 

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Egerton University 
Nasirembe W, 

Partner organizations Local Fabricators 

 

11.7.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 

A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP 
description) 

A seed drill is a farm implement that sow seeds at a desired seeding 
rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
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or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 
have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling  Mechanization in agriculture increases production through 
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if any efficient operations 

 Timely planting 

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 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 

 Demonstrations and training 
 User manuals 

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, 
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Partner organizations Local Fabricators, Egerton University 

 

11.7.3 TIMP Name 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 planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  

Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
herbicides 

 To control 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 To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 
AIV 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 



294 
 

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 

 Demonstrations and training 
 User manuals 

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 

 

11.7.4 TIMP Name Knapsack weeder 
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 threshing and winnowing of 
AIV 
Quality of leaf 

What is it? (TIMP 
description) 

It is a hand held machine that simultaneously cut the soil and 
weeds in AIV and is an intermediate technology machine 
appropriate for Small Holder Farmers, It is designed to weed 
specified spacing inter raw within AIVs as; Amaranthus, African 
night shade, cow pea, spider plant, etc. 

Justification To make AIV weeding faster, less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Hand weeding is tedious and time consuming while 
manual operations are timewasting and expensive.  

B: Assessment of dissemination and scaling up/out approaches 
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Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 of local industry 

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 AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 
dissemination 

AIV Knapsack weeder designed for easy start and operation. Men 
have been drawn to AIV weeding 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  
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VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it more 
usable. 

 Knapsack weeder is affordable and could help VMGs exploit 

VMG related opportunities Can create employment for VMG at local level 
E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

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 

Nasirembe W 
Egerton University 

Partner organizations Tecsols Ltd - Nakuru 
 

11.7.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
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out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 

Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 

dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 

backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

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

 Mechanization is key to increased production 
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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 KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 

Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 
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POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, 
innovation or management 
practice 

Management Practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 

Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
superior quality fetch higher prices in the market. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
 

Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 

provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 
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Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing 
the challenges 

Pay premium price to higher quality vegetables. 

Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women  have less  access to information on  pumpkin fruit 
packaging  

 Women have limited access to markets for pumpkins 
 Women  have less  access to extension services 
 Women have limited access to training and education on 

pumpkin  
Gender related 
opportunities 

Opportunities exist for women in packaging the pumpkin fruits. 
Youths can distribute and market the products 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on  the fruit packaging  
 VMG  have less  access to extension services 
 VMG  have limited access to training and education on the 

fruit packaging  
 Opportunities  exists in preparation and marketing of the 

various bean  recipes 
 

VMG related opportunities Opportunities exist for women in packaging the pumpkin fruits. Sale 
of sorted and graded AIVs  is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 

Ready for up-scaling 
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further research) 
G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 

 

2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
water in the sand. 

Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 

workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
materials 
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Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
to provide farmers with knowledge on ZECC  

C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development, 
dissemination, adoption and scaling up 

 

VMG related opportunities VMGs can operate the cooling device at vegetable 
collection points 

E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 
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Partner organizations KEBS, MoALF 
 

GAPS: 

 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses due to lack of appropriate cooling 

technologies for vegetables 
What is it? (TIMP description) 

 
 

 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 

Justification CoolBot provides inexpensive, effective cooling. 
Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 

Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBotTM Technology  
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C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up 
scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 

- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 
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VMG related opportunities  Opportunity to produce, trade in, and consume locally 
produced high quality AIVs. 

 Nutritionally, use of the technology can reduce 
postharvest losses and enable VMGs have enough AIVs 
to consume, hence get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
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Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

The optimal use of Wakati One is outside, in a warm and dry 
climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling - 
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if any 
Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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GAPS: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 

 

MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 

Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits  
 Limited awareness of the technology by farmers and traders 
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Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
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Phone: 0710629683  
Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

 
 
TIMPS name Postharvest handling and preservation 
Category (i.e. technology, 
innovation or management 
practice) 

Management practice 
 

 
 
 
 
 
 
 

A: Description of the technology, innovation or management practice 
Problem addressed  Sort shelf live 

 Glut 
 Bulkiness 

What is it? (TIMP description) Solar drying is a technique for preserving farm produce 
using solar energy either directly or indirectly. 
Direct sun drying 
In direct directing, the vegetables are placed on trays, spread 
out on mats, plastic sheeting or on the ground and dried 
directly under the sun. The vegetables may be covered with 
netting or mesh or left open  
Solar drying or indirect Sun drying 
A solar drier is an equipment that uses the sun's energy to 
dry food, it is constructed in such a way that food is dried 
inside a structure and is not exposed to direct sun light 
Types of solar driers 

i. Cabinet solar drier 
High tunnel/greenhouse solar drier 
The drying process includes :- 
Sorting of vegetables 
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- Use young tender leaves free of pest and disease 
damage 

Preparation of vegetables for drying 
- Washing 
- Shredding 
- Blanching (heat treatment) of vegetables in hot salty 

water or steam for 3-5 minutes. 
- Cooling vegetables in cold running water or by 

dipping in several buckets containing cold water.  
- Place vegetables on trays/racks and spread thinly and 

evenly and place in the drier.  
Drying Process 

- Place the vegetables in drier and the equipment 
under the sun.  

Packaging and storage 
- Package the produce in small packets and store in a 

cool dry place away from direct sunlight.  
Justification Vegetables are bulky in nature and contain 80-90% water. 

Besides they have large surface area and tend to loss 
moisture very fast leading to shriveling, rapid deterioration 
and spoilage resulting in losses in quantity, quality and 
nutritive value. Post-harvest losses are very high and are 
estimated at 20-50%. African leafy vegetables are grown 
under rain fed conditions which leads to glut during peak 
periods. There is lack of or limited post-harvest handling 
knowledge for ALVs. Besides poor infrastructure 
particularly during transportation and mode of packaging 
contributes to losses of produce.  
Drying is the oldest food preservation technology in the 
world and contributes to reduction on post-harvest losses of 
horticultural crops. Solar drying is a relatively cheap 
technology and prolongs shelf life by 3-6 months. In turn 
this aids in removal of glut. During the drying process, 
excess moisture is removed resulting in reduction in volume 
hence ease in packaging.  
Drying ensures continuous supply of nutritious food through 
the year. There is increased demand for dried African leafy 
vegetables by the African communities in the diaspora 
hence improved commercial value of ALVs.  

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, housewives, 

extension service providers, farmer groups, researchers, 
traders 

Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 
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Critical/essential factors for 
successful promotion 

- Dried vegetables are easy to package and transport 
- Prolonged self-life makes contributes continuous 

supply of nutritious vegetables 
- Increase in demand for dried vegetables  

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Jua kali artisans (Fabrication of solar driers) and traders 
(sale of inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Machakos, Makueni and Kitui 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on postharvest handling. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Dried vegetables have a good taste therefore appealing 
to consumers. 

- Marketing of dried vegetables remain low 
Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Farmers should encouraged to preserve ALVs during 
peak periods to ensure continuous supply of nutritious 
food. 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Drying of ALVs is economically viable although not 

determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Drying of ALVs can be done by all gender 

Gender related opportunities The technology is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since it is easy to do and cheap venture 

VMG related opportunities - Adoption remains low due to lack of awareness 
E: Case studies/profiles of success stories
Success stories Utithini women group in Machakos doing commercial AIVs 

production and value addition. The group was linked to 
Azuri Food Processors who buy their dried vegetables. 

Application guidelines for 
users 

Reference: Training Manual for Grain Amaranth 
 
Drying fruits and vegetables, 3ed. 
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Processing of Vegetables in a Solar Dryer in Arid Areas 
 

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 Katumani,  
P. O. Box 340-90100, 
Machakos , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, Mary Karoki, E. Njiru and R. Rutto 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 
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AGRIBUSINESS, MARKET ASSESSMENT AND SOCIO ECONOMICS: REQUIRED 
INFORMATION, KNOWLEDGE AND INNOVATION ON AIVs TIMPs,  

Technology name  

Category (i.e. technology, innovation or 
management practice) 

Information, knowledge and innovation 

A: Description of the technology, innovation or management practice 

Problem addressed AIVs production in Kenya is mostly done as subsistence farming 
and traditional pass time undertaking by smallholders. There is 
disconnect between production and marketing because most 
farmers produce AIVs without clear marketing strategies. Rarely 
is enterprise analysis and planning done before establishing an 
enterprise, hence the need of re-focusing farmers to practice 
farming as a business. This situation occurs due to poor attitude 
to business, inadequate availability and use of 
socioeconomic information, knowledge and innovation 
for improved adoption, productivity, income and 
nutrition.  

What is it? (TIMP description) -Thematic  
focus   for AIVs value chains 

 

A: Agribusiness

1. Concepts on business  and agribusiness management 
2. Key requirements for AIVs enterprise management 
3. Record keeping  
4. Economic analysis of AIVs enterprises under different 

TIMPS: 
 Enterprise budgeting 
 Gross margin analysis  
 Partial budget analysis  
 Benefit cost analysis 

5. AIVs Business planning 
6. AIVs business financing 
 

B: Market Assessment and policy analysis 

7. Identifying market assessment methods,  procedures 
and  tools: Availability and accessibility of TIMPs; 
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demand and supply of AIVs  products 
8. Conducting a market assessment 
9. Facilitating farmers or their groups in developing a 

marketing plan (marketing models such as collection 
points, Community Production and Marketing 
Systems (COPMAS)) 

10. Policy and institutional analysis 
Justification AIVs farming business is important especially in Kenya, 

which is facing a high rate of unemployment, 
malnutrition and poverty. Agribusiness is seen as the best 
way to create more jobs and alleviate poverty. AIVs 
business requires improved knowledge, skills and 
attitude of the stakeholders.  

Socio economic interventions and analyses provide 
information and knowledge that is required by users of 
TIMPs and policy makers to make decisions to adopt or 
support TIMPs of particular value chains. This 
information can be in form of economic viability, social 
acceptability, adoption and impacts of a TIMPs, market 
information and required policy interventions by 
stakeholders to support the development, promotion and 
adoption of CSA TIMPs.  

Region promoted Kakamega, Nyamira, Kisii, Counties  

B: Assessment of dissemination and scaling up/out approaches 

Users of information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

All stakeholders in the value chains 

 

Approaches used in dissemination  Training in workshops 
 Farmer field Business schools (FFBS) 
 Participatory R&D approaches  
 Feedback workshops 
 Fact sheets 
 Brochures  
 Field days 
 Policy round table dialogues  
 Policy briefs  
 Value chain meetings 
 Innovation platforms 
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 Value chains actors’ meetings 
 Common interest group meetings 
 Scientific conferences 
 Mass media 
 Stakeholders’ meetings/forum 
 Project planning meetings  
 Agricultural shows 
 ICTs 

Most effective approach Training workshops, Innovation platforms, Feedback 
workshops, field days, policy dialogue meetings, project 
planning meetings,  COPMAS (Commercial villages 
Community production and marketing system) model; 
Producer associations, exchange visits 

Critical/essential factors for successful 
promotion of Information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

Accuracy and reliability of the information, knowledge 
and innovation 

Holistic packaged information and knowledge on TIMPs; 
Effective delivery systems 

Willingness and ability of stakeholders to embrace and 
use the information 

Partners/stakeholders for scaling up of 
socio-economics on TIMPs 

KALRO, County Governments, development partners, 
National Governments agencies, farmers organizations, 
other research institutions, civil society and Faith based 
organizations 

C: Current situation and future scaling up 

Current extent of reach Limited to project beneficiaries 

Challenges in dissemination Mismatch between information and technology 
availability; inadequate socio-economics information on 
TIMPs, and inadequate use of available information in 
decision making.  Awareness of TIMPs only in small and 
limited project sites. 

Recommendations for addressing the 
challenges 

Strengthening linkages with various information delivery 
channels and actors 
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Lessons learned Information on TIMPs that address stakeholder needs 
and are cost-effective are most likely to be adopted 
because private sector are driven by commercial interest. 

 Low accessibility to TIMPs is a major barrier to uptake 
of the TIMPs. 

Social, environmental, policy and market 
conditions necessary 

Supportive biophysical, institutional, business and policy 
environment;  

Availability, access, affordability and acceptability of 
TIMPS;  

Stable and reliable and remunerative markets for 
technology/ input supplies and output products 

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

Basic costs Cost of collecting and collating data and information 

Estimated returns Returns dependent on location, types of TIMPs applied 
and AIVs  species 

Gender issues and concerns in development 
and dissemination 

Focus is more on gender disaggregated data as a measure 
of gender mainstreaming;  
Less focus on gender empowerment and inclusion 

Gender issues and concerns in adoption and 
scaling up 

Consideration of productive, reproductive and 
community roles;  
Differential gender access, control and ownership of 
productive resources and assets, workload on women, 
drudgery 

Gender related opportunities Knowledge on profitable value chains to invest in and 
TIMPs to adopt, especially by women and vulnerable 
groups. Employment opportunities for youth in 
information and knowledge dissemination through ICT 

VMG issues and concerns in development 
and dissemination 

 Low purposive social inclusion through project 
designs and implementation 

 Inability of VMGs to participate in development and 
dissemination processes. 

 Low access to financial resources, labour, asset 
ownership and limited empowerment. 

 The VMGs who are physically disadvantaged, 
especially those with impaired hearing and seeing 
may be disadvantaged to gain information and 
knowledge.  
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VMG issues and concerns in adoption and 
scaling up 

Targeting of interventions that improve VMG alternative 
livelihoods 

VMG related opportunities Information and knowledge on profitable value chains to 
invest in and TIMPs to adopt can be accessed. 

E: Case studies/profiles of success stories 

Success stories • Increase of yields and consumption of 
AIVs in Western Kenya under KALRO/Purdue 
Hortnutrition project that concurrently promoted 
production, behaviour change communication 
(BCC) and consumption of AIVs 

  

Application guidelines for users Agribusiness and market assessment manual, handouts 
on thematic areas 

F: Contacts  

Contacts Director, Socio-economics and Policy Development, 
KALRO 

Lead organization and scientists KALRO Socio economic Scientists in different institutes; 
Biophysical scientists  

Partner organizations Universities, CGIARs. MOALFC,KIPPRA, TEGEMEO, 

 

Research Gaps 

19. Limited information on success stories of AIVs.  
20. Cultural issues in participation in some AIVs species value chains 
21. Low information on profitability of AIVs in the project areas 

 
VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 



319 
 

Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

 

A cabinet solar dryer for drying vegetables 
 

  

Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 

 Provide loans / capital to farmers groups to acquire the solar dryers 
 Capacity building of local artisans on repair and maintenance 

Lessons learned in up 
scaling if any 

 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

Solar dried vegetables can be used in the dry season 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
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Estimated returns Increased income, nutrition 
Reduced postharvest losses 

Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

 Women and youth have limited access to land for the crop’s 
cultivation than men 

 Women may also have limited access to finances to buy the 
required inputs than men 

 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Nightshade is an entirely a woman’s enterprise therefore they 
have a competitive advantage 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and 

land 
VMG related opportunities  Amaranth is economically viable and is suitable for vulnerable 

groups  
E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
Research Gaps 

22. Limited information on success stories of AIVs.  
23. Cultural issues in participation in some AIVs species value chains 
24. Low information on profitability of AIVs in the project areas 

 
 
4.4 Value Addition  
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TIMPS name Recipe development for Amaranth 
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem addressed Limited utilization and value addition options are available. 
What is it? (TIMP description) Recipes for the utilization and values added products for 

home consumption  
Justification There are few recipes for most AIVs, therefore limited 

consumption options among many communities. Some 
species of AIVs possess anti-nutritional properties such as 
bitterness while others exudate latex making them less 
appealing to some communities and the youth. Some AIVs 
also possess a lot of pubescence making them difficult to 
prepare. Developing nutritious and tasty recipes will 
enhance adoption and production of AIVs. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Housewives, hoteliers, Individual farmers, Women groups, 

youth,  extension service providers, farmer groups, 
researchers, traders 

Approaches used in 
dissemination 

Demonstrations, farmer trainings, training materials, farmer 
field days, shows and exhibitions,  

Critical/essential factors for 
successful promotion 

Promotion campaigns on consumption and utilization of 
AIVs  

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Machakos, Makueni and Kitui 

Counties where TIMPs will be 
up scaled 

Kakamega Nyamira 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Few recipes are available 
Stigmatization of AIVs among some communities. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

ng of 2-3 different species of AIVs improves and enhances 
ste and palatability of AIVs hence more appealing to 

mers 
ed consumption of AIVs in urban areas (exotic vegetables are 
as an accompaniment with but AIVs are sold separately)   

Social, environmental, policy 
and market conditions 

on policy 
ze the community on nutritional and health  benefits of AIVs 
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necessary for development and 
up-scaling 

 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns AIVs recipes is a viable venture since there is increased 

demand for AIVs. 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

The innovation is can be undertaken by all gender 

Gender related opportunities The technology is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The innovation is suitable for vulnerable and marginalized 
groups since AIVs are very nutritious and contribute to 
improved nutrition among these individuals.  

VMG related opportunities on remains low due to lack of awareness 
E: Case studies/profiles of success stories 
Success stories  
Application guidelines for 
users 

Reference: Grain Amaranth Training Manual  
Vegetable amaranth recipes 

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 Katumani,  
P. O. Box 340-90100, 
Machakos , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, M. Karoki, E, Njiru and R. Rutto 

Partner organizations County governments 
 
 
 
5.0 AFRICAN NIGHTSHADE TECHNOLOGIES AND INNOVATIVE MANAGEMENT 
PRACTICES 
5.1 Improved African Nightshade Varieties 
 
5.1.1. Improved African Nightshade Variety KK Bigi 
TIMPS name KK Bigi 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP It is a high yielding (15 t/ha-1), improved African nightshade variety 
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description) released in 2017. It has large green leaves, and can be harvested for 2 
months. It has a mild taste, very nutritious and rich in calcium, zinc 
and magnesium. It grows well at 250-2000 masl, 500-1200mm 
annual rainfall and tempeartures of 18 - 34°C. 

Justification The new variety yields higher than the local because of its larger 
leaves and longer duration of harvest. It is mild in taste and can be 
consumed by children and the young while its high nutritive content 
makes it a good candidate for addressing food and nutrition security 
especially among the VMGs. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension service providers, seed companies, researchers and 

traders 
Approaches used in 
dissemination 

Farmer field days, shows and exhibitions, demonstrations, farmer 
trainings, media, promotional materials 

Critical/essential factors for 
successful promotion 

Availability of seed 
Reliable market outlets as such as supermarkets, hotels and hospital 
Attracive product price 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages between 
actors),  
Research Organizations (developing extension messages, training ToTs 
and farmers), 
Seed companies (Seed production) 
Traders (sale of inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, Migori, Kisumu, 
Vihiga, Siaya, Trans Nzoia, Uasin Gishu and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega and Nyamira 

Challenges in development 
and dissemination 

Indequate seed 
 

Suggestions for addressing the 
challenges 

Rapid multiplication of seed using farmer groups 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of nightshades. 
- Consumers prefer mild types (mild taste) to bitter types 
-Improved varieties with bigger leaves preferred by consumers since less 
time is spent on preparation and cooking 

Social, environmental, policy 
and market conditions 
necessary for development 
and up-scaling 

- Upscaling of developed technologies (Varieties) and agronomic packages 
Put in place an efficient seed system 

- Put in place an advisory on safe use of pesticides (reports from Western 
Kenya indicate that farmers imported chemicals illegally from a 
neighbouring country which had a negative effect on consumers 

- Sensitize the community on dangers of across border trade in sub-
standard and harmful chemicals. 

- More sensitization on commercial benefits of AIVs (still considered a 
subsistence crop hence still grown in kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
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Basic costs 56,000 
Estimated returns 56,000 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

- Competition enterprises on the farm hence planted in the kitchen 
garden for home consumption. 

- Nightshade is an entirely a woman’s enterprise therefore competing 
for the woman’s labour with other crops like maize.  

- Nightshade is a woman’s enterprise but can also be done by 
vulnerable and marginalized and men 

Gender related opportunities The technology is suitable for all gender. 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

- The technology is suitable for vulnerable and marginalized groups 
since nightshade is source of quality nutrition and can be grown 
easily by vulnerable groups.  

- It has a high turnover of seed and leaves hence a suitable enterprise to 
cushion vulnerable and marginalized groups   

VMG related opportunities - African nightshade is economically viable and is suitable for 
vulnerable groups 

E: Case studies/profiles of success stories 
Success stories Women groups in Nandi South and Busia who are growing vegetable for 

commercial purposes and their own consumption 
Application guidelines for 
users 

  AIV production Guides [2017] 
 AIV leaflets [2017] 

 
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, 

KALRRO Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, Chuka University, 
World Vegetable Centre 

 
5.1.2 Improved African Nightshade KK Ayaro 
TIMPS name KK Ayaro 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Low yields due to lack of  improved varieties,  
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What is it? (TIMP description) It is a high yielding (15 t/ha-1), early maturing improved 
African nightshade variety with large green leaves and a 
2 months harvesting duration. It has a mild taste, is very 
nutritious and rich in calcium, iron and magnesium. It 
grows well at 250-2000 masl, 500-1200mm annual 
rainfall and tempeartures of 18 - 34°C. 

Justification The variety is fast growing and establishes easily. 
Suitable for farmers who harvest once for the markets. 
High yielding and suitable for income generation. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

Reliable market outlets as such as supermarkets, hotels and 
hospitals 
Availability of high quality seeds. 
Attractive prices 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Unavailability of seed. 

Suggestions for addressing the 
challenges 

Use of farmer groups for rapid multiplication of seed 

Lessons learned in up scaling, 
if any 

- Farm yard manure is key in production of nightshades. 
- Consumers prefer mild types (mild taste) to bitter types 
-Improved varieties with bigger leaves are preferred by 
consumers since less time is spent on preparation and 
cooking 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Efficient seed system  
- Advisory and training on safe use of pesticides (Past 

experience of inappropriate chemical use had a negative 
effect on consumers) 
More sensitization on commercial benefits of AIVs (still 
considered a subsistence crop hence still grown in kitchen 



326 
 

gardens. 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs 56,000 per acre 
Estimated returns 30,000 per acre 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

- Competition enterprises on the farm hence planted in the 
kitchen garden for home consumption. 

- Nightshade is an entirely a woman’s enterprise therefore 
competing for the woman’s labour with other crops like 
maize.  

- Nightshade is a woman’s enterprise but can also be done 
by VMGs and men 

Gender related opportunities The technology is suitable for all genders. 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

- The technology is suitable for VMGs groups since 
nightshade is source of quality nutrition and can be 
grown by vulnerable groups.  

- It has a high turnover seed and leaves hence a suitable 
enterprise to cushion vulnerable and marginalized 
groups   

VMG related opportunities African nightshade is economically viable and is suitable for 
vulnerable groups 

E: Case studies/profiles of success stories 
Success stories Women groups in Korokocho (Nairobi) : Street boys who 

are growing vegetable for commercial purposes and their 
own consumption 

Application guidelines for 
users 

  AIV production Guides [2017] 
 AIV leaflets [2017] 

 
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, 

KALRRO Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 
5.1.3 Improved African Nightshade Abuku mnavu-1 
TIMPS name Abuku mnavu-1 
Category (i.e. technology, 
innovation or management 

Technology 
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practice) 
A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description)  

High yielding () 
Maturity time 5 weeks,  
Very high anti-oxidant activity  
Has a mild taste 
Released in 2016 
Growing area 100-2500 masl  
 
It is a high yielding (20-40 t/ha-1), improved African 
nightshade variety released in 2016. It matures in 5 
weeks and has a harvesting duration of 8 weeks 

. It has a mild taste, very nutritious and rich in calcium, zinc 
and magnesium. It grows well at 250-2000 masl, 500-
1200mm annual rainfall and tempeartures of 18 - 34°C. 

 
 

Justification High yielding,  
The large leaves make vegetable preparation easy 
Highly Nutritious 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training, farmer field days, Demonstrations, shows and 
exhibitions, media, promotion materials 

Critical/essential factors for 
successful promotion 

Seed availability  
Awareness creation 
Participation of farmer groups  
 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming), 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate seed 
Non availability of land  
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Suggestions for addressing the 
challenges 

Use of farmer groups for rapid seed multiplication 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of nightshades. 
- Consumers prefer mild types (mild taste) to bitter types 
-Improved varieties with bigger leaves preferred by 
consumers since less time is spent on preparation and 
cooking 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

ing of developed technologies (Varieties) and agronomic 
es 
place an efficient seed system  
place an advisory on safe use of pesticides (reports from 
n Kenya indicate that farmers imported chemicals illegally 
a neighbouring country which had a negative effect on 

mers 
ze the community on dangers of across border trade in sub-
rd and harmful chemicals. 
ensitization on commercial benefits of AIVs (still considered 
stence crop hence still grown in kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of nightshade is economically viable although 

not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

- Competition enterprises on the farm hence planted in the 
kitchen garden for home consumption. 

- Nightshade is an entirely a woman’s enterprise therefore 
competing for the woman’s labour with other crops like 
maize.  

- Nightshade is a woman’s enterprise but can also be done 
by vulnerable and marginalized and men 

Gender related opportunities The technology is suitable for all genders. 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

- The technology is suitable for vulnerable and 
marginalized groups since nightshade is source of 
quality nutrition and can be grown by vulnerable groups. 

- It has a high turnover seed and leaves) hence a suitable 
enterprise to cushion vulnerable and marginalized 
groups   

VMG related opportunities n nightshade is economically viable and is suitable for 
able groups 

E: Case studies/profiles of success stories 
Success stories Women groups in Nandi south and Busia for commercial 

purposes and home consumption 
Application guidelines for 
users 

  

F: Status of TIMP Readiness 
(1. Ready for up scaling; 2. 
Requires validation; 3. 

Ready for up scaling 
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Requires further research) 
G: Contacts  
Contacts Centre Director, 

KALRRO Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 
GAPsImproved African Nightshade KK Bigi 
TIMPS name Abuku Mnavu2 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) Purple Scrabrum 

Areas of production 250-2000 masl  
High yielding (20-40 t/ha-1) 
Maturity time 5 weeks,  
Harvesting duration 8 weeks 
Very high anti-oxidant activity  
Released in 2016 

Justification The African nightshade is very nutritious and contains 
vitamins, minerals and bio-active compounds. It blends 
well with both and indigenous vegetables to improve 
their texture and test and is therefore in high demand. 

Besides it is fast growing and establishes easily. 
However available landraces are low yielding and very 
susceptible to soilborne diseases 

They have a bitter taste which is not appealing to the 
youth and urban dwellers   

They can be grown throughout the year under irrigation. 

They have high turnover and suitable for income 
generation. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for Improved varieties with mild taste has increased 



330 
 

successful promotion acceptability of nightshade, hence the demand 
High demand for African nightshade,  
Reliable market outlets as such as supermarkets, hotels and 
hospitals 
Availability of high quality seeds. 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of nightshades. 
- Consumers prefer mild types (mild taste) to bitter types 
-Improved varieties with bigger leaves preferred by 
consumers since less time is spent on preparation and 
cooking 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

ing of developed technologies (Varieties) and agronomic 
es 
place an efficient seed system  
place an advisory on safe use of pesticides (reports from 
n Kenya indicate that farmers imported chemicals illegally 
a neighbouring country which had a negative effect on 

mers 
ze the community on dangers of across border trade in sub-
rd and harmful chemicals. 
ensitization on commercial benefits of AIVs (still considered 
stence crop hence still grown in kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of nightshade is economically viable although 

not determined 
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Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

- Competition enterprises on the farm hence planted in the 
kitchen garden for home consumption. 

- Nightshade is an entirely a woman’s enterprise therefore 
competing for the woman’s labour with other crops like 
maize.  

- Nightshade is a woman’s enterprise but can also be done 
by vulnerable and marginalized and men 

Gender related opportunities The technology is suitable for all genders. 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

- The technology is suitable for vulnerable and 
marginalized groups since nightshade is source of 
quality nutrition and can be grown by vulnerable groups. 

- It has a high turnover seed and leaves) hence a suitable 
enterprise to cushion vulnerable and marginalized 
groups   

VMG related opportunities n nightshade is economically viable and is suitable for 
able groups 

E: Case studies/profiles of success stories 
Success stories Women groups in Korokocho (Nairobi) : Street boys who 

are growing vegetable for commercial purposes and their 
own consumption 

Application guidelines for 
users 

  

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, 

KALRRO Kakamega,  
P. O. Box 169-50100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

GAPs 
Required:  
Identification of superior amaranth varieties 
A reliable seed system 
 
 
2.1.3 Seed systems 
TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
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Problem to be addressed (1) Securing improved access to, and availability of 
diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up 
and their respective roles. 

KEPHIS for seed quality assuarance  
Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if 
any 

Kakamega  

Counties where TIMPs will be up 
scaled 

Kakamega, Nyamira, vihiga 

Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
 
 

Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 

Stakeholders need to be farmiliar with seed policy of 
Kenya 
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development and up-scaling 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  

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 for 
large scale production 

 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 

 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 

Ready for up scaling 
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research) 
G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
 
Agronomic management practices (African nightshade) 
TIMPS name Variety selection, Seed acquisition or Own Seed 

Selection,  Planting, Weeding, Thinning, Fertilizer 
Application, Pest and Disease Management, Harvesting, 
Storage and. 

Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed  Low farm yields  

 Poor management and agronomic practices at farm 
level 

What is it? (TIMP description) -This includes:- 
seed acquisition:  

- Certified seed or training on proper own selection 
Land preparation 

- Ploughing 
- Harrowing is necessary 

Soil fertility Management  
Farm yard manure application at the rate of 10 ton/ha-1 
Planting and seed rate 

- Early planting 
- Depth 2 cm.  
- Seed rate 4-6 Kg/acre  
- Mix seeds with dry sand or soil at the rate of 1 part 

seed: 3 parts dry soil/sand 
Spacing 

- Plant by drilling at a spacing of 50 cm.   
Weeding: 
- Keep the crop weed free until it is well established  
- There after weed as necessary 
Thinning: 
- Subsequent thinning should be done until the onset of 

heading, leaving one plant at an intra-row spacing of 30 
t0 40 cm apart depending on varieties 

Harvesting: 
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- Harvesting may be done by uprooting whole plants 
or over extended period.  

- Whole plants at 4-8 2eeks after germination 
- prolonged leaf harvesting commences at 4-6 weeks 

after germination, then once every 2 weeks for two 
months 

- Seed harvesting and drying  
Justification There is limited and /or lack of adequate production 

technologies for African nightshade since not much research 
attention has been to the crop. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

Improved varieties with mild taste has increased 
acceptability of nightshade, hence the demand 
High demand for African nightshade,  
Reliable market outlets as such as supermarkets, hotels and 
hospitals 
Availability of high quality seeds 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega and Nyamira 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Pest management key in production of nightshade. 
- Consumer taste of nightshade to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

  
- Put in place an advisory on safe use of pesticides 

(reports from Western Kenya indicate that farmers 
imported chemicals illegally from a neighbouring 
country which had a negative effect on consumers 

- Sensitize the community on dangers of across border 
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trade in sub-standard and harmful chemicals. 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of African nightshade is economically viable 

although not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

African nightshade can be done by all gender 

Gender related opportunities The technology is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since it is source of quality nutrition and can be done 
by even vulnerable groups 

VMG related opportunities - Adoption remains low due to lack of awareness 
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

 

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 Kakamega,  
P. O. Box 169-50100, 
Kakamega, Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

GAPs 
Need to develop/validate agronomic packages for amaranth 
 
 
2.2.2 TIMPS Name African Night Shade TIMPS  

Soil fertility Management 

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 The yields obtained by farmers are low 
because of the declining soil fertility, low 
use of organic and inorganic resources and 
lack of knowledge on soil testing.  

What is it? (TIMP description) The technology will involve methodologies 
that will advise farmers on using site 
specific fertilizer and manures 
recommendation, training on detection and 
remedy of nutrient deficiencies, water 
requirement and nutrient preservation 
procedures for African Night Shade 
production.  

Justification There is need for sustainable intensification 
of African Night Shade production in view 
of diminishing land size, decline in soil 
fertility, soil acidification and increased 
market demand for food and medicinal use. 
Soil nutrient management is key to 
achieving this. 

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, FFSBS, TOT training 
manuals 

Critical/essential factors for successful 
promotion 

Participatory Implementation, stakeholder 
capacity building, Functioning seed system, 
Stakeholder networks  

Partners/stakeholders for scaling up NGOs, extension, private service providers 

C: Current situation and future scaling up 

Current extent of reach None 

Challenges in dissemination Most farmers do not regard nutrient 
provision to African Night Shade as 
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important and may not easily adopt the 
technology.  

Recommendations for addressing the 
challenges 

Clear demonstration of the effect of crop 
nutrition and water application method on 
leaf quality. 

Lessons learned None 

Social, environmental, policy and market 
conditions necessary 

Understanding the attitude of community 
towards African Night Shade production; 
household man-power endowment, 
community youth, men and women ratios.   

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

 

Basic costs Not yet estimated 

Estimated returns Not yet estimated 

Gender issues and concerns in development 
and dissemination 

Men are the custodian of family resources 
and have to be convinced to invest in 
African Night Shade production.  Women 
will in turn do more work on expanded 
African Night Shade fields but benefit latter 
from increased production. 

Gender issues and concerns in adoption and 
scaling up 

Most farmer groups composed of women 
and will enhance women technology uptake 
but leave out the opinion and interests of 
men; women do not travel far to 
communicate messages. 

Gender related opportunities Women stand to benefit in increased 
production due to healthy African Night 
Shade leaf as growing and selling 
vegetables is regarded as a women’s job 

VMG issues and concerns in development 
and dissemination 

The crop is considered almost a subsistence 
crop and therefore its promotion and value 
addition will benefit VMGs. 
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VMG issues and concerns in adoption and 
scaling up 

African Night Shade adoption will lead to 
increased productivity by VMGs.  

VMG related opportunities Increased production will lead to increased 
consumption of nutritious African Night 
Shade, hence improved health of VMGs and 
generate income for households  

E: Case studies/profiles of success stories 

Success stories No 

Application guidelines for users African Night Shade production leaflet, 
Training manual 

F: Status of TIMP readiness (1. Ready 
for upselling; 2. Requires validation; 3. 
Requires further research 

Ready for up scaling  

G: Contacts  

Contacts KALRO-KABETE 

Lead organization and scientists The Center Director 
KALRO-Kabete 
P.O. Box 14733-00800 Nairobi 
Fredrick Wandera 

Partner organizations MoA, Universities and NGOs 

 

2.2.3 TIMPs name Use drip irrigation 

Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 

Problem addressed  With increasing effects of climate change every 
day, there are increasing incidences of 
unpredictable weather and erratic rainfall 
patterns 

 Crops under rain fed production systems are 
likely to suffer from effects of drought and 
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insufficient amounts of rainfall during the 
cropping seasons 

What is it? (TIMP description)  Use of drip irrigation has been reported to save 
up to 50-70%% of water used by farmers in rain 
fed systems. This technology combines well 
with the use of row planting and optimum 
spacing 

 Drip lines with optimized spacing are laid along 
the African Night Shade rows at planting 

 Optimum amount of water is supplied to the 
plant during the critical stages of flowering and 
pod filling to maximize yields 

 Drip irrigation is well suited for small holder 
farm units 

Justification  To achieve the desired high yields, the crop 
needs to receive optimum amounts of water at 
the rightful time of its growth cycle 

 

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 and training manuals 

Most effective approach On-farm experimentation, larger plot effect 
demonstrations and exchange visits,FFBS, Training 
manuals, brochures, leaflets and fact sheets 

Critical/essential factors for 
successful promotion 

Use of improved seed varieties, using drip irrigation 
kits  to convey water in the root zone  

Partners/stakeholders for scaling 
up and their roles 

MoALD,NGOs, extension, private service providers 

C: Current situation and future scaling up  

Current extent of reach Kakamega, Nyamira  

Counties where already 
promoted, if any 

Kakamega, Nyamira 
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Counties where TIMP will be 
up-scaled 

Kakamega and Nyamira 

Challenges in dissemination  Lack of access to modern technologies e.g. 
improved varieties, crop pest and disease 
management practices, irrigation 

 Lack of knowledge on soil and water management 
practices 

 Low production among farmers 
 Lack appropriate storage and postharvest 

technologies that would enhance its availability in 
and out of season 

 High cost of improved varieties compared to farm-
saved seeds 

Recommendations for 
addressing the challenges 

 Collective approach to production through FFSBS 

 Continuous training of farmers  

Lessons learned in up scaling, if 
any 

No up scaling carried out so far  

Social, environmental, policy 
and market conditions necessary 

 Advocate for increased production of African 
Night Shade for leaf and seed  using improved 
seed varieties  

 Encourage use of water harvesting technologies 
to promote irrigation use 

 To capacity build farmers on varieties suitable 
for leaf and seed production respectively 

 

 

 

 
 

A: Description of the technology, innovation or management practice 
 Problem to be 

addressed 
 Reduced yield due to pest and disease damage in African 

Nightshade 
Pest & disease management: 

 Use appropriate pesticides when applicable for aphids, spidermites, Serpentine leafminer 
(Liriomyza sp),whiteflies spidermites, western flower thrips and onion thrips  

 Use of appropriate fungicides against fungal diseases such as Early blight, leaf spots, cottony 
leaf spot (Sclerotinia) and Fusarium wilt  

 Integrated pest and disease management 
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 Proper handling and application of pesticide chemicals 
Pest and diseases  can cause up to 100% loss of yields if not controlled in time and in the right way  
B: Assessment of dissemination and scaling up/out approaches 

 Farmers  
 On farm and on station demonstrations 
 Farmer field schools  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners: World Vegetable Centre, IITA,NGOs 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 
 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   
 Agricultural Extension : Farmer sensitization, On farm and on station demonstrations  
 Farmer leaders : Group organization 
 NGOs dealing with AIVs: Dissemination of the appropriate practices 

C: Current situation and future scaling up 
 Counties where 

already promoted if 
any: 

 

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

 Counties where TIMP 
will be up scaled:  

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

 Categorisation of AIVs as poor man’s crops and so do not require management of pests and 
diseases 

 Up-scaling and creating awareness 
 Hands on training in appropriate pest and disease management practices 
 Changing the notion that AIVs are a poor man’s crops and creating need for proper 
management 
 Frequent Policy review to subsidize farm inputs  
 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food formulations. 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
 
Estimated revenue per acre  

 Labour intensity on women 
 Lack of financial resources by women  
 AIVs mainly cultivated by women hence empowering them with information will promote 

production and productivity 
 Labour intensity 
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 Illiteracy, poverty, market access problems 
 Affordable inputs 

E: Case studies/profiles of success stories 
 
 
F: Status of TIMP readiness  
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research)  

Requires validation 

G: Contacts 
Contacts  
Lead organization and 
scientists 

 

Partner organizations : Agricultural University Colleges, MoALF, Retail market outlets 
 

11.8 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.8.1 TIMP Name Power tiller 

Category (i.e. technology, 
innovation or management 
practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed preparation, in the 
commercialized AIV commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
 Poor inconsistent land preparation 

What is it? (TIMP 
description) 

A Power Tiller is a two-wheeled agricultural implement fitted with 
rotary tillers, disk harrow, moldboard plough, trailer, water pump 
or chisel at alternate times for easing farm operations. It can 
complete 1ha per day by one operator in about two hours. This will 
vary depending on the climatic conditions, soil types, soil moisture 
content, stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with the 
technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller helps in 
preparing the soil, sowing seeds, planting seeds, spraying the 
fertilizers, herbicides and water. In addition to it also helps in 
pumping water, harvesting, threshing and transporting crops. A 
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power Tiller is ideal where the land size is small. Farm sizes 
average less than one hectares which limit turning ability of 
conventional tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Timeliness, efficiency, cheap cost, multiple usage 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of the machines 
 High initial  cost for small-scale farmers to import or when 

fabricated. 
Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 280,000 

Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Gender Unfriendly and expensive machines 
 AIV machines should be designed for easy start and operation. 
 Up-scaling should target all the gender 
 Affordability to all gender  
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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 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Egerton University 
Nasirembe W, 

Partner organizations Local Fabricators 

 

11.8.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 

A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP A seed drill is a farm implement that sow seeds at a desired seeding 
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description) rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 
have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing  Fabrication of affordable AIV production machines 



347 
 

the challenges 
Lessons learned in up scaling 
if any 

 Mechanization in agriculture increases production through 
efficient operations 

 Timely planting 

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 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 

 Demonstrations and training 
 User manuals 

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 
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Phone: 0711369535 

Lead organization and 
scientists 

KALRO, Egerton University,  
Nasirembe W, 

Partner organizations Local Fabricators, Egerton University 

 

11.8.3 TIMP Name 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 planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  

Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
herbicides 

 To control 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 To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
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also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 
AIV 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 Facilitation to access information 
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development, dissemination, 
adoption and scaling up 

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 

 Demonstrations and training 
 User manuals 

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 

 

11.8.4 TIMP Name Knapsack weeder 
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 threshing and winnowing of 
AIV 
Quality of leaf 

What is it? (TIMP 
description) 

It is a hand held machine that simultaneously cut the soil and 
weeds in AIV and is an intermediate technology machine 
appropriate for Small Holder Farmers, It is designed to weed 
specified spacing inter raw within AIVs as; Amaranthus, African 
night shade, cow pea, spider plant, etc. 

Justification To make AIV weeding faster, less tedious and more effective. 
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Attract the youth to agribusiness through operation of the 
machines. Hand weeding is tedious and time consuming while 
manual operations are timewasting and expensive.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 of local industry 

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 AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 

AIV Knapsack weeder designed for easy start and operation. Men 
have been drawn to AIV weeding by the machine. This task was 
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adoption and scaling up 
dissemination 

predominantly for women before the introduction of the machine. 

Gender related opportunities Creates employment at production, transportation, processing and 
distribution  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it more 
usable. 

 Knapsack weeder is affordable and could help VMGs exploit 

VMG related opportunities Can create employment for VMG at local level 
E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

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 

Nasirembe W 
Egerton University 

Partner organizations Tecsols Ltd - Nakuru 
 

11.8.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
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minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 

Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 

dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 

backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 
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Lessons learned in up scaling 
if any 

 Products from local/indigenous crops attract huge market, 
yet very little is being done to promote growth 

 Mechanization is key to increased production 

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 KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 

Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 
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POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, 
innovation or management 
practice 

Management Practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 

Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
superior quality fetch higher prices in the market. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
 

Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 
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provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing 
the challenges 

Pay premium price to higher quality vegetables. 

Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women and youth have limited access to land for the crop’s 
cultivation than men 

 Women may also have limited access to finances to buy the 
required inputs than men 

 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Nightshade is an entirely a woman’s enterprise therefore they 
have a competitive advantage 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and 

land 
VMG related opportunities  Amaranth is economically viable and is suitable for vulnerable 

groups  
E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 

Ready for up-scaling 
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validation; 3-requires 
further research) 
G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 

 

2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
water in the sand. 

Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 

workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
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materials 
Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
to provide farmers with knowledge on ZECC  

C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development, 
dissemination, adoption and scaling up 

 

VMG related opportunities VMGs can operate the cooling device at vegetable 
collection points 

E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
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Francis Wayua, Christine Ndinya-Omboko 
Partner organizations KEBS, MoALF 

 

GAPS: 

 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses due to lack of appropriate cooling 

technologies for vegetables 
What is it? (TIMP description) 

 
 

 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 

Justification CoolBot provides inexpensive, effective cooling. 
Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 

Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
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farmers with knowhow on CoolBotTM Technology  
C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up 
scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 

- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
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incomes. 
VMG related opportunities  Opportunity to produce, trade in, and consume locally 

produced high quality AIVs. 
 Nutritionally, use of the technology can reduce 

postharvest losses and enable VMGs have enough AIVs 
to consume, hence get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  

Category (i.e. technology, 
innovation or management 
practice 

Technology 
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A: Description of the technology, innovation or management practice 
Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

The optimal use of Wakati One is outside, in a warm and dry 
climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
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Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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GAPS: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 

 

MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 

Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits  
 Limited awareness of the technology by farmers and traders 
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Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
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Phone: 0710629683  
Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

 
AGRIBUSINESS, MARKET ASSESSMENT AND SOCIO ECONOMICS: REQUIRED 
INFORMATION, KNOWLEDGE AND INNOVATION ON AIVs TIMPs,  

Technology name  

Category (i.e. technology, innovation or 
management practice) 

Information, knowledge and innovation 

A: Description of the technology, innovation or management practice 

Problem addressed AIVs production in Kenya is mostly done as subsistence farming 
and traditional pass time undertaking by smallholders. There is 
disconnect between production and marketing because most 
farmers produce AIVs without clear marketing strategies. Rarely 
is enterprise analysis and planning done before establishing an 
enterprise, hence the need of re-focusing farmers to practice 
farming as a business. This situation occurs due to poor attitude 
to business, inadequate availability and use of 
socioeconomic information, knowledge and innovation 
for improved adoption, productivity, income and 
nutrition.  

What is it? (TIMP description) -Thematic  
focus   for AIVs value chains 

 

A: Agribusiness

Concepts on business  and agribusiness management 
Key requirements for AIVs enterprise management 
Record keeping  
Economic analysis of AIVs enterprises under different 
TIMPS: 
 Enterprise budgeting 
 Gross margin analysis  
 Partial budget analysis  
 Benefit cost analysis 

AIVs Business planning 
AIVs business financing 
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B: Market Assessment and policy analysis 

Identifying market assessment methods,  procedures 
and  tools: Availability and accessibility of TIMPs; 
demand and supply of AIVs  products 
Conducting a market assessment 
Facilitating farmers or their groups in developing a 
marketing plan (marketing models such as collection 
points, Community Production and Marketing 
Systems (COPMAS)) 
Policy and institutional analysis 

Justification AIVs farming business is important especially in Kenya, 
which is facing a high rate of unemployment, 
malnutrition and poverty. Agribusiness is seen as the best 
way to create more jobs and alleviate poverty. AIVs 
business requires improved knowledge, skills and 
attitude of the stakeholders.  

Socio economic interventions and analyses provide 
information and knowledge that is required by users of 
TIMPs and policy makers to make decisions to adopt or 
support TIMPs of particular value chains. This 
information can be in form of economic viability, social 
acceptability, adoption and impacts of a TIMPs, market 
information and required policy interventions by 
stakeholders to support the development, promotion and 
adoption of CSA TIMPs.  

Region promoted Kakamega, Nyamira, Kisii, Counties  

B: Assessment of dissemination and scaling up/out approaches 

Users of information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

All stakeholders in the value chains 

 

Approaches used in dissemination  Training in workshops 
 Farmer field Business schools (FFBS) 
 Participatory R&D approaches  
 Feedback workshops 
 Fact sheets 
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 Brochures  
 Field days 
 Policy round table dialogues  
 Policy briefs  
 Value chain meetings 
 Innovation platforms 
 Value chains actors’ meetings 
 Common interest group meetings 
 Scientific conferences 
 Mass media 
 Stakeholders’ meetings/forum 
 Project planning meetings  
 Agricultural shows 
 ICTs 

Most effective approach Training workshops, Innovation platforms, Feedback 
workshops, field days, policy dialogue meetings, project 
planning meetings,  COPMAS (Commercial villages 
Community production and marketing system) model; 
Producer associations, exchange visits 

Critical/essential factors for successful 
promotion of Information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

Accuracy and reliability of the information, knowledge 
and innovation 

Holistic packaged information and knowledge on TIMPs; 
Effective delivery systems 

Willingness and ability of stakeholders to embrace and 
use the information 

Partners/stakeholders for scaling up of 
socio-economics on TIMPs 

KALRO, County Governments, development partners, 
National Governments agencies, farmers organizations, 
other research institutions, civil society and Faith based 
organizations 

C: Current situation and future scaling up 

Current extent of reach Limited to project beneficiaries 

Challenges in dissemination Mismatch between information and technology 
availability; inadequate socio-economics information on 
TIMPs, and inadequate use of available information in 
decision making.  Awareness of TIMPs only in small and 
limited project sites. 
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Recommendations for addressing the 
challenges 

Strengthening linkages with various information delivery 
channels and actors 

Lessons learned Information on TIMPs that address stakeholder needs 
and are cost-effective are most likely to be adopted 
because private sector are driven by commercial interest. 

 Low accessibility to TIMPs is a major barrier to uptake 
of the TIMPs. 

Social, environmental, policy and market 
conditions necessary 

Supportive biophysical, institutional, business and policy 
environment;  

Availability, access, affordability and acceptability of 
TIMPS;  

Stable and reliable and remunerative markets for 
technology/ input supplies and output products 

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

Basic costs Cost of collecting and collating data and information 

Estimated returns Returns dependent on location, types of TIMPs applied 
and AIVs  species 

Gender issues and concerns in development 
and dissemination 

Focus is more on gender disaggregated data as a measure 
of gender mainstreaming;  
Less focus on gender empowerment and inclusion 

Gender issues and concerns in adoption and 
scaling up 

Consideration of productive, reproductive and 
community roles;  
Differential gender access, control and ownership of 
productive resources and assets, workload on women, 
drudgery 

Gender related opportunities Knowledge on profitable value chains to invest in and 
TIMPs to adopt, especially by women and vulnerable 
groups. Employment opportunities for youth in 
information and knowledge dissemination through ICT 

VMG issues and concerns in development 
and dissemination 

 Low purposive social inclusion through project 
designs and implementation 

 Inability of VMGs to participate in development and 
dissemination processes. 

 Low access to financial resources, labour, asset 
ownership and limited empowerment. 

 The VMGs who are physically disadvantaged, 
especially those with impaired hearing and seeing 
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may be disadvantaged to gain information and 
knowledge.  

VMG issues and concerns in adoption and 
scaling up 

Targeting of interventions that improve VMG alternative 
livelihoods 

VMG related opportunities Information and knowledge on profitable value chains to 
invest in and TIMPs to adopt can be accessed. 

E: Case studies/profiles of success stories 

Success stories • Increase of yields and consumption of 
AIVs in Western Kenya under KALRO/Purdue 
Hortnutrition project that concurrently promoted 
production, behaviour change communication 
(BCC) and consumption of AIVs 

  

Application guidelines for users Agribusiness and market assessment manual, handouts 
on thematic areas 

F: Contacts  

Contacts Director, Socio-economics and Policy Development, 
KALRO 

Lead organization and scientists KALRO Socio economic Scientists in different institutes; 
Biophysical scientists  

Partner organizations Universities, CGIARs. MOALFC,KIPPRA, TEGEMEO, 

 

Research Gaps 

25. Limited information on success stories of AIVs.  
26. Cultural issues in participation in some AIVs species value chains 
27. Low information on profitability of AIVs in the project areas 

 
VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
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 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

 

A cabinet solar dryer for drying vegetables 
 

  

Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 

 Provide loans / capital to farmers groups to acquire the solar dryers 
 Capacity building of local artisans on repair and maintenance 

Lessons learned in up 
scaling if any 

 

Social, environmental, Solar dried vegetables can be used in the dry season 
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policy and market 
conditions necessary for 
development and up 
scaling 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
Estimated returns Increased income, nutrition 

Reduced postharvest losses 
Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

 Women and youth have limited access to land for the crop’s 
cultivation than men 

 Women may also have limited access to finances to buy the 
required inputs than men 

 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Nightshade is an entirely a woman’s enterprise therefore they 
have a competitive advantage 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and 

land 
VMG related opportunities  nightshade is economically viable and is suitable for vulnerable 

groups  
E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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Research Gaps 

28. Limited information on success stories of AIVs.  
29. Cultural issues in participation in some AIVs species value chains 
30. Low information on profitability of AIVs in the project areas 

 

 
5.3 Value addition 
TIMPS name Value addition 
Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed  Sort shelf live 

 Glut 
 Bulkiness 

What is it? (TIMP description) Solar drying is a technique for preserving farm produce 
using solar energy either directly or indirectly. 
Direct sun drying 
In direct directing, the vegetables are placed on trays, spread 
out on mats, plastic sheeting or on the ground and dried 
directly under the sun. The vegetables may be covered with 
netting or mesh or left open  
Solar drying or indirect Sun drying 
A solar drier is an equipment that uses the sun's energy to 
dry food, it is constructed in such a way that food is dried 
inside a structure and is not exposed to direct sun light 
Types of solar driers 

ii. Cabinet solar drier 
High tunnel/greenhouse solar drier 
The drying process includes :- 
Sorting of vegetables 

- Use young tender leaves free of pest and disease 
damage 

Preparation of vegetables for drying 
- Washing 
- Shredding 
- Blanching (heat treatment) of vegetables in hot salty 

water or steam for 3-5 minutes. 
- Cooling vegetables in cold running water or by 

dipping in several buckets containing cold water.  
- Place vegetables on trays/racks and spread thinly and 

evenly and place in the drier.  
Drying Process 
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- Place the vegetables in drier and the equipment 
under the sun.  

Packaging and storage 
- Package the produce in small packets and store in a 

cool dry place away from direct sunlight.  
Justification Vegetables are bulky in nature and contain 80-90% water. 

Besides they have large surface area and tend to loss 
moisture very fast leading to shriveling, rapid deterioration 
and spoilage resulting in losses in quantity, quality and 
nutritive value. Post-harvest losses are very high and are 
estimated at 20-50%. African leafy vegetables are grown 
under rain fed conditions which leads to glut during peak 
periods. There is lack of or limited post-harvest handling 
knowledge for AIVs. Besides poor infrastructure 
particularly during transportation and mode of packaging 
contributes to losses of produce.  
Drying is the oldest food preservation technology in the 
world and contributes to reduction on post-harvest losses of 
horticultural crops. Solar drying is a relatively cheap 
technology and prolongs shelf life by 3-6 months. In turn 
this aids in removal of glut. During the drying process, 
excess moisture is removed resulting in reduction in volume 
hence ease in packaging.  
Drying ensures continuous supply of nutritious food through 
the year. There is increased demand for dried African leafy 
vegetables by the African communities in the diaspora 
hence improved commercial value of AIVs.  

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, housewives, 

extension service providers, farmer groups, researchers, 
traders 

Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

- Dried vegetables are easy to package and transport 
- Prolonged self-life makes contributes continuous 

supply of nutritious vegetables 
- Increase in demand for dried vegetables  

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Jua kali artisans (Fabrication of solar driers) and traders 
(sale of inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Machakos, Makueni and Kitui 
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Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on postharvest handling. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

vegetables have a good taste therefore appealing to 
mers. 
ting of dried vegetables remain low 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

rs should encouraged to preserve AIVs during peak periods to 
continuous supply of nutritious food. 

 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Drying of AIVs is economically viable although not 

determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Drying of AIVs can be done by all gender 

Gender related opportunities The technology is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since it is easy to do and cheap venture 

VMG related opportunities on remains low due to lack of awareness 
E: Case studies/profiles of success stories
Success stories Utithini women group 
Application guidelines for 
users 

Reference: Training Manual for Grain Amaranth 

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, 

KALRRO Katumani,  
P. O. Box 340-90100, 
Machakos , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, Mary Karoki, E. Njiru and R. Rutto 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 
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JUTEMALLOW TECHNOLOGIES AND INNOVATIVE MANAGEMENT PRACTICES 
 
6.1 Improved Jutemallow KATMurenda 1 
TIMPS name KATMrenda 1 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 

What is it? (TIMP description) 

 

Highly nutritious variety which contains iron, protein, 
calcium, potassium, copper, magnesium, zinc, vitamins 
C, E, vitamin B1 (Thiamine), vitamin B2 (Riboflavin), 
Beta carotene, folate and  dietary fiber,   
High yielding - 4 t/ha-1 
Blended with other vegetables to improve taste and 
texture  
Affected by few pests and disease 
It is late maturing (6 months) hence wide harvesting 
interval. Does not require much attention. 

Justification Jute mallow is rich in vitamins, minerals, proteins, fiber and 
essential amino acids and is an important leafy vegetable 
that blends well with indigenous vegetables to improve 
texture and taste. Available landraces are however low 
yielding due to various environmental factors such as soil 
erosion, desertification and intensive cultivation with poor 
soil management. Jute mallow can be grown throughout the 
year under irrigation. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, farmer groups, traders and seed 

companies 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

It is an emerging vegetable and is used to blend other 
vegetables. 
Reliable market outlets as such as supermarkets, hotels and 
hospitals. 
Creating awareness on the nutritive benefits of jute mallow 
is essential 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
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Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of jute mallow. 
- Consumer taste of jute mallow to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Up scaling of developed technologies (Varieties) and 
agronomic packages 

- Put in place an efficient seed system  
- More sensitization on commercial benefits of ALVs 

(still considered a subsistence crop hence still grown in 
kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of jute mallow is economically viable although 

not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Jute mallow can be done by all genders 
Mainly planted in kitchen gardens for home consumption 

Gender related opportunities The technology is suitable across all genders. 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since jute mallow is source of quality nutrition and 
being a low input crop it can be grown by vulnerable 
groups.  
 

VMG related opportunities - Jute mallow is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

Reference:  
Brochures:  

1. Jute Mallow Growing Guide  
2. Good Agricultural practices for African indigenous 

vegetables 
3. . Suggested Cultural Practices for Jute Mallow. 

 
F: Status of TIMP Readiness Require validation 
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(1. Ready for up scaling; 2. 
Requires validation; 3. 
Requires further research) 
G: Contacts  
Contacts Centre Director, 

KALRO Katuamni,  
P. O. Box 340-90100, 
Machakos, Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 
2.1.3 Seed systems 
TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed (1) Securing improved access to, and availability of 

diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up 
and their respective roles. 

KEPHIS for seed quality assuarance  
Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if Kakamega  
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any 
Counties where TIMPs will be up 
scaled 

Kakamega, Nyamira, vihiga 

Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
 
 

Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Stakeholders need to be farmiliar with seed policy of 
Kenya 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  

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 for 
large scale production 

 VMGs have limited access to training and 
extension services 

 VMGs have  limited access to markets as they 
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sometimes cannot travel to far regional markets 
due to either their sickness, disability or lack of 
exposure 

 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
 
 

6.2 Agronomic management practices 
TIMPS name Variety  selection,  Seed  acquisition  or  Own  Seed  Selection,  

Planting,  Weeding,  Thinning,  Fertilizer  Application,  Pest  and 
Disease Management, Harvesting, Storage and. 

Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed  Low farm yields  

 Poor management and agronomic practices at farm 
level 

What is it? (TIMP description) -This includes :- 
seed acquisition:  

- Certified seed or training on proper own selection 
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Land preparation 
- Ploughing 
- Harrowing is necessary 
- Preparation of a fine seedbed. 

Soil fertility Management  
Farm yard manure application at the rate of 5 ton/ha-1 
Planting and seed rate 

- Early planting 
- Depth 5 cm.  
- Seed rate 2-3 Kg/acre  
- Mix jute mallow seeds with dry sand or soil at the 

rate of 1 part seed: 3-5 parts dry soil/sand 
Spacing 

- Make shallow furrows spaced 45-60 cm x 10-20 cm  
- Depth 5 cm. Wider spacing for drier areas. 

Weeding: 
- Keep the crop weed free until it is well established  
- Weeding is necessary after its establishment. 
Thinning: 
- Subsequent thinning should be done 2-3 times until the 

leaving one plant at an intra-row spacing of 15-20 cm 
apart 

Harvesting: 
- Leaf harvesting commences at four weeks after 

germination, then once every 2 weeks for 3-4 months
- Harvesting may done at once when crop attains a 

height 20-30 cm or at 4-6 weeks after germination.  
Justification There is limited or inadequate production knowhow for jute 

mallow since no much research attention has been given to 
the crop. 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for jute mallow all over the country, 
Reliable market outlets as such as supermarkets, hotels and 
hospitals 
Availability of high quality seeds. 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 
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C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Machakos, Kitui and Makueni 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of quality seeds. 
Inadequate/lack of information on production knowhow. 
Inadequate/lack of information on the nutritive components. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 
Production of high quality seeds 
Creating awareness on production knowhow and the 
nutritive benefits of jute mallow. 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of jute mallow. 
- Consumer taste of jute mallow to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Upscaling of developed agronomic packages  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of jute mallow is economically viable although 

not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Jute mallow can be done by all genders 
Mainly planted in kitchen gardens for home consumption 

Gender related opportunities The technology is suitable across all genders. 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable for vulnerable and marginalized 
groups since jute mallow is source of quality nutrition and 
being a low input crop it can be grown by vulnerable 
groups.  
 

VMG related opportunities - Jute mallow is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

Reference: 
1. Jute Mallow Growing Guide  
2. Good Agricultural practices for African 

indigenous vegetables 
3. . Suggested Cultural Practices for Jute Mallow.
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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 Centre Director, 

KALRO Katumani,  
P. O. Box 340-90100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 

A: Description of the technology, innovation or management practice 
 Problem to be 

addressed 
 Reduced yield due to pest and disease damage in Jute Mallow 

Pest & disease management: 
 Use appropriate pesticides when applicable for Variegated grasshopper, Armyworms, Flea 

beetles, Jute semi-looper, Cotton leafworm, Jute stem weevil, cotton leafroller, Spidermites 
and root knot nematodes 

 Use of appropriate fungicides against fungal diseases such as Cotton foot rot, black leaf spots, 
cercospora leaf spot, anthracnose and charcoal rot 

 Management of okra mosaic virus disease  
 Integrated pest and disease management 
 Proper handling and application of pesticide chemicals 

Pest and diseases  can cause up to 100% loss of yields if not controlled in time and in the right way  
B: Assessment of dissemination and scaling up/out approaches 

 Farmers  
 On farm and on station demonstrations 
 Farmer field schools  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners: World Vegetable Centre, IITA,NGOs 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 
 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   
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 Agricultural Extension : Farmer sensitization, On farm and on station demonstrations  
 Farmer leaders : Group organization 
 NGOs dealing with AIVs: Dissemination of the appropriate practices 

C: Current situation and future scaling up 
 Counties where 

already promoted if 
any: 

 

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

 Counties where TIMP 
will be up scaled:  

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

 
 

Challenges in dissemination 
 

 Categorisation of AIVs as poor man’s crops and so do not require 
management of pests and diseases 

 Up-scaling and creating awareness 
 Hands on training in appropriate pest and disease management 

practices 

 
Suggestions for addressing 
the challenges 

 Changing the notion that AIVs are a poor 
man’s crops and creating need for proper management 

 Frequent Policy review to subsidize farm inputs  
 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food  formulations. 

 
D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
 
Estimated revenue per acre  

 Labour intensity on women 
 Lack of financial resources by women  
 AIVs mainly cultivated by women hence empowering them with information will promote 

production and productivity 
 Labour intensity 
 Illiteracy, poverty, market access problems 
 Affordable inputs 

E: Case studies/profiles of success stories 
 
 
F: Status of TIMP readiness  
(1-ready for upscaling;, 2-
requires validation 3-requires 
further research) 

Requires validation 

G: Contacts 
Contacts  
Lead organization and 
scientists 

 

Partner organizations : Agricultural University Colleges, MoALF, Retail market outlets 
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11.9 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.9.1 TIMP Name Power tiller 

Category (i.e. technology, 
innovation or management 
practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed preparation, in the 
commercialized AIV commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
 Poor inconsistent land preparation 

What is it? (TIMP 
description) 

A Power Tiller is a two-wheeled agricultural implement fitted with 
rotary tillers, disk harrow, moldboard plough, trailer, water pump 
or chisel at alternate times for easing farm operations. It can 
complete 1ha per day by one operator in about two hours. This will 
vary depending on the climatic conditions, soil types, soil moisture 
content, stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with the 
technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller helps in 
preparing the soil, sowing seeds, planting seeds, spraying the 
fertilizers, herbicides and water. In addition to it also helps in 
pumping water, harvesting, threshing and transporting crops. A 
power Tiller is ideal where the land size is small. Farm sizes 
average less than one hectares which limit turning ability of 
conventional tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for Timeliness, efficiency, cheap cost, multiple usage 
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successful promotion 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of the machines 
 High initial  cost for small-scale farmers to import or when 

fabricated. 
Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 280,000 

Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Gender Unfriendly and expensive machines 
 AIV 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 
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Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Egerton University 
Nasirembe W, 

Partner organizations Local Fabricators 

 

11.9.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 

A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP 
description) 

A seed drill is a farm implement that sow seeds at a desired seeding 
rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 



388 
 

have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

 Mechanization in agriculture increases production through 
efficient operations 

 Timely planting 

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 
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Basic costs 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 

 Demonstrations and training 
 User manuals 

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, Egerton University 

 

11.9.3 TIMP Name Sprayer 

Category (i.e. technology, 
innovation or management 

Technology 
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practice) 

A: Description of the technology, innovation or management practice 

Problem to be addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  

Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
herbicides 

 To control 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 To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 
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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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 
AIV 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 

 Demonstrations and training 
 User manuals 
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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 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 

 

11.9.4 TIMP Name Knapsack weeder 
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 threshing and winnowing of 
AIV 
Quality of leaf 

What is it? (TIMP 
description) 

It is a hand held machine that simultaneously cut the soil and 
weeds in AIV and is an intermediate technology machine 
appropriate for Small Holder Farmers, It is designed to weed 
specified spacing inter raw within AIVs as; Amaranthus, African 
night shade, cow pea, spider plant, etc. 

Justification To make AIV weeding faster, less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Hand weeding is tedious and time consuming while 
manual operations are timewasting and expensive.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 
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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 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 of local industry 

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 AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 
dissemination 

AIV Knapsack weeder designed for easy start and operation. Men 
have been drawn to AIV weeding 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  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it more 
usable. 

 Knapsack weeder is affordable and could help VMGs exploit 

VMG related opportunities Can create employment for VMG at local level 
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E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

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 

Nasirembe W 
Egerton University 

Partner organizations Tecsols Ltd - Nakuru 
 

11.9.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 
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Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 

dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 

backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

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

 Mechanization is key to increased production 

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 



396 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 

Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 

 

 

POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, Management Practice 
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innovation or management 
practice 
A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 

Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
superior quality fetch higher prices in the market. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
 

Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 

provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing Pay premium price to higher quality vegetables. 
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the challenges 
Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women  have less  access to information on  pumpkin fruit 
packaging  

 Women have limited access to markets for pumpkins 
 Women  have less  access to extension services 
 Women have limited access to training and education on 

pumpkin  
Gender related 
opportunities 

Opportunities exist for women in packaging the pumpkin fruits. 
Youths can distribute and market the products 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on  the fruit packaging  
 VMG  have less  access to extension services 
 VMG  have limited access to training and education on the 

fruit packaging  
 Opportunities  exists in preparation and marketing of the 

various bean  recipes 
 

VMG related opportunities Opportunities exist for women in packaging the pumpkin fruits. Sale 
of sorted and graded AIVs  is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Ready for up-scaling 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
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Phone: 0710629683  
Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 

 

2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
water in the sand. 

Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 

workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
materials 

Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
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to provide farmers with knowledge on ZECC  
C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development, 
dissemination, adoption and scaling up 

 

VMG related opportunities VMGs can operate the cooling device at vegetable 
collection points 

E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 
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 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses due to lack of appropriate cooling 

technologies for vegetables 
What is it? (TIMP description) 

 
 

 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 

Justification CoolBot provides inexpensive, effective cooling. 
Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 

Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBotTM Technology  

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up Kakamega, Nyamira 
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scaled 
Challenges in dissemination  Lack of knowledge on the technology and the benefits of 

cooing vegetables. 
 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 

- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally 
produced high quality AIVs. 

 Nutritionally, use of the technology can reduce 
postharvest losses and enable VMGs have enough AIVs 
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to consume, hence get macro- and micronutrients  
 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
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- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

The optimal use of Wakati One is outside, in a warm and dry 
climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
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necessary for development 
and up scaling 

CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 
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 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 

MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 

Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits  
 Limited awareness of the technology by farmers and traders 
  

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 
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commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

 

A cabinet solar dryer for drying vegetables 
 

  

Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 
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 Provide loans / capital to farmers groups to acquire the solar dryers 
 Capacity building of local artisans on repair and maintenance 

Lessons learned in up 
scaling if any 

 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

Solar dried vegetables can be used in the dry season 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
Estimated returns Increased income, nutrition 

Reduced postharvest losses 
Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

 Women and youth have limited access to land for the crop’s 
cultivation than men 

 Women may also have limited access to finances to buy the 
required inputs than men 

 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Nightshade is an entirely a woman’s enterprise therefore they 
have a competitive advantage 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and 

land 
VMG related opportunities  Jutemallow is economically viable and is suitable for 

vulnerable groups  
E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and KALRO 
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scientists Francis Wayua, Christine Ndinya-Omboko 
Partner organizations KEBS, MoALF 

Research Gaps 

31. Limited information on success stories of AIVs.  
32. Cultural issues in participation in some AIVs species value chains 
33. Low information on profitability of AIVs in the project areas 

 
 
 
 

7.0 SLENDERLEAF CLOTORARIA BREVIDENS TECHNOLOGIES AND 
INNOVATIVE MANAGEMENT PRACTICES 
7.1 Improved slenderleaf  
Katumani Mito 1 
 

TIMPS name Katumani Mito 1 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) 

 

The vegetable is a rich source Vitamin A and C which 
improve blood circulation and immunity. It is rich in 
proteins, iron, calcium, zinc It is a good source of iron, 
beta carotene, and flavonoids. It has medicinal 
properties. 

- It has a mild taste 
- High yielding - 5t/ha-1 
- Wide harvesting intervals 
- Attacked by few pests and diseases 

Justification Slenderleaf is very nutritious, contains vitamins, minerals 
and bio-active compounds and blends well with both exotic 
and indigenous vegetables to improve texture and taste and 
is therefore in high demand. The crop does well due to its 
ability to fix atmospheric nitrogen, its drought tolerance and 
suitable intercrop. It is tolerated by few plant pathogens 
including nematodes, some soilborne pathogens and weed 
species and is therefore used in management of nematodes 
and trap crop in striga (crotalaria germination triggers 
suicidal germination of striga. the weed germinates but dies 
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off due to lack of suitable host),. Besides it is fast growing 
and establishes very fast Slenderleaf can be grown 
throughout the year under irrigation. It is a dual purpose 
crop used for food (vegetable) and feed 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, farmer groups, traders and seed 

companies 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

It is an upcoming vegetable, and is used as a cover crop 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Machakos, Kitui and Makueni 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of Slenderleaf. 
 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Up scaling of developed technologies (Varieties) and 
agronomic packages. 

- Put in place an efficient seed system.  
- More sensitization on commercial benefits of ALVs 

(still considered a subsistence crop hence still grown in 
kitchen gardens). 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of Slenderleaf is economically viable although 

not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Slenderleaf can be done by all genders. 
Sometime planted at kitchen garden for home consumption. 

Gender related opportunities Slenderleaf is suitable enterprise for all genders 
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VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable and easy to adopt. Slenderleaf is 
source of quality nutrition and since it requires low input 
crop hence can be grown by vulnerable groups. 

VMG related opportunities - Slenderleaf is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

Reference: 
1. Good Agricultural practices for African indigenous 

vegetables 
2. Crotalaria brevidens Benth 

 
F: Status of TIMP Readiness 
(1. Ready for up scaling; 2. 
Requires validation; 3. 
Requires further research) 

Requires validation 

G: Contacts  
Contacts Centre Director, 

KALRRO Katumani,  
P. O. Box 340-90100, 
Kakamega , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 

7.2 Katumani Mito 2 
TIMPS name Katumani Mito 2 
Category (i.e. technology, 
innovation or management 
practice) 

Technology 

A: Description of the technology, innovation or management practice 
Problem addressed Lack of  improved varieties, low yields 
What is it? (TIMP description) - The Slenderleaf vegetable is a rich source of Vitamin A 

and C and proteins. 
-  It also contain minerals like calcium, zinc and iron.  
- It is a good source of antioxidants. 
- It has a bitter taste 
- High yielding - 5 t/ha-1 
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- Wide harvesting intervals 
- Attacked by few pests and diseases 

Justification Slenderleaf is very nutritious, contains vitamins, minerals 
and bio-active compounds and blends well with both exotic 
and indigenous vegetables to improve texture and taste and 
is therefore in highly demanded. Besides it is fast growing 
and establishes very fast. Slenderleaf can be grown 
throughout the year under irrigation. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, farmer groups, traders and seed 

companies 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for slenderleaf all over the country, Reliable 
market outlets as such as supermarkets, hotels and hospitals 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of Slenderleaf. 
- Consumer taste of Slenderleaf to exotic 

Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Up scaling of developed technologies (Varieties) and 
agronomic packages. 

- Put in place an efficient seed system.  
- More sensitization on commercial benefits of ALVs 

(still considered a subsistence crop hence still grown in 
kitchen gardens. 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Not done 
Estimated returns Production of Slenderleaf is economically viable although 

not determined 
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Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Slenderleaf can be done by all genders. 
Mostly planted at kitchen garden for home consumption. 

Gender related opportunities Slenderleaf is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable and easy to adopt. Slenderleaf is 
source of quality nutrition and since it requires low input 
crop hence can be grown by vulnerable groups. 

VMG related opportunities - Slenderleaf is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories 
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

1. Good Agricultural practices for African indigenous 
vegetables 

2. Crotalaria brevidens Benth 
  

F: Status of TIMP Readiness 
(1. Ready for up scaling; 2. 
Requires validation; 3. 
Requires further research) 

Requires validation 

G: Contacts  
Contacts Centre Director, 

KALRRO Katumani,  
P. O. Box 340-90100, 
Macahkos , Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

 

 

GAPs 
Required:  
Identification of superior slenderleaf varieties 
 
 
 
 
 
 
2.1.3 Seed systems 
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TIMP Name Seed production 
Category (i.e. technology, 
innovation or management practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed (1) Securing improved access to, and availability of 

diverse, locally adapted seed  
(2) Enhancement of related local knowledge and skills in 
seed selection, treatment, storage, multiplication, and 
distribution. 

What is it? (TIMP description)  
Justification  A major constraint in AIV seed system is that 

seed quality is not assured because most of it is 
informally produced 

 To increase production of AIVs seeds should be 
available, affordable and accesible 

 AIV seed system is week because breeding of new 
varieties is stiil in its early stages 

 Seeds facilitate food resource diversification and 
prevent genetic erosion. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmer groups,  
Approaches used in dissemination Training of farmers and farmer groups, Shows and 

exhibitions 
Critical/essential factors for 
successful promotion 

Creation of awareness, mobilization of farmer groups, 
provision of funding 

Partners/stakeholders for scaling up 
and their respective roles. 

KEPHIS for seed quality assuarance  
Extension service providers-mobilizing and training 
farmers and farmer groups; 

C: Current situation and future scaling up 
Counties where already promoted. if 
any 

Kakamega  

Counties where TIMPs will be up 
scaled 

Kakamega, Nyamira, vihiga 

Challenges in development and 
dissemination 

Aquiring enough land for seed production 
Farmers not farmiliar with formal seed systems in AIV 
crops 
AIVs are open pollinated therefore farmers produce and 
recycle their own compromising the quality 
Mainting isolation distances not easywith farmers who 
have small pieces of land 

Suggestions for addressing the 
challenges 

Train farmers on the importance of producing quality 
seed  
Sensitize farmers on economic benefits of seed 
production 
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Lessons learned in up scaling, if any Faemers can over cahalenges and produce AIV seeds 
successfully 

Social, environmental, policy and 
market conditions necessary for 
development and up-scaling 

Stakeholders need to be farmiliar with seed policy of 
Kenya 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs  
Estimated returns  
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Women and youth have limited access to 
productive resources such as land, irrigation 
equipment, credit,  and quality seeds than men for 
large scale commercial pumpkin production 

 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 regional markets 
due to their domestic roles 

 Women have less access to agricultural 
information, technology and knowledge 

Gender related opportunities  Opportunities  for women exists in Pumpkins 
production  using locally available organic 
manures  

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 for 
large scale production 

 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 

 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 Pumpkins 
production because the crop can be produced 
using locally available organic manures  

E: Case studies/profiles of success stories 
Success stories Community seed bank established at Mumias by Kenya 

Agricultural productivity project (KAPP) and Also by 
National agriculture accelerated input access project 
(NAAIAP) 



418 
 

Application guidelines for users  Leaflets on AIV seed production 
F: Status of TIMP Readiness (1. 
Ready for up scaling; 2. Requires 
validation; 3. Requires further 
research) 

Ready for up scaling 

G: Contacts  
Contacts KALRO Katumani  
Lead organization and scientists KALRO Christine Ndinya 
Partner organizations KEPHIS, KALRO, MoA, CBOs 

GAPS 
 
 
7.3 Agronomic management practices 
TIMPS name Variety  selection,  Seed  acquisition  or  Own  Seed  Selection,  

Planting,  Weeding,  Thinning,  Fertilizer  Application,  Pest  and 
Disease Management, Harvesting, Storage and. 

Category (i.e. technology, 
innovation or management 
practice) 

Management practice 

A: Description of the technology, innovation or management practice 
Problem addressed  Low farm yields  

 Poor management and agronomic practices at farm 
level 

 Mitigation of pest and diseases 
What is it? (TIMP description) This includes :- 

seed acquisition:  
- Certified seed or training on proper own selection 

Rainfall 
Requires well distributed rainfall with annual average of 
500mm-2700mm. 
Temprature 
Thrives well at 12-300c. 
Land preparation  

- Ploughing 
- Harrowing is necessary 
- Slenderleaf is a very small seeded hence fine 

seedbed is required 
Soil fertility Management  
Farm yard manure application at the rate of 20 ton/ha-1 

The soil should have a pH of 5-7.5 
Planting and seed rate 

- Early planting 
- Depth 5 cm.  
- Seed rate 2-3 Kg/acre  
- Mix seeds with dry sand or soil at the rate of 1 part 
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seed: 10 
- 3 parts dry soil/sand 

Spacing 
- Make shallow furrows spaced 45  60cm 
- Plant spacing of 15-20cm should be observed.   

Weeding: 
- Keep the crop weed free until it is well established  
- There after weed as necessary 
Thinning: 
- Subsequent thinning should be done after the fourth 

week of planting. 
Harvesting: 

- Thinned plants are used as the first harvest. 
- Harvesting begins at week 8 and continues up to four 

months.  
Justification There is limited and /or lack of adequate production 

technologies for slenderleaf since not much research 
attention has been given to the crop. 
Lack of awareness of the nutritive value attached to 
slewnderleaf. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Individual farmers, Women groups, youth, extension service 

providers, farmer groups, researchers, traders 
Approaches used in 
dissemination 

Training materials, farmer field days, shows and exhibitions, 
demonstrations, farmer trainings 

Critical/essential factors for 
successful promotion 

A high demand for slenderleaf all over the country, Reliable 
market outlets as such as supermarkets, hotels and hospitals 

Partners/stakeholders for 
scaling up and their respective 
roles. 

Extension service providers (train farmers, create linkages 
between actors),  
Research Organizations (Technology generation, developing 
extension messages, training ToTs and farmers), 
Seed companies (Seed production) and traders (sale of 
inputs) and producers (farming) 

C: Current situation and future scaling up 
Counties where already 
promoted. if any 

Kakamega, Bungoma, Busia, Vihiga, Kisii, Homa Bay, 
Migori, Kisumu, Vihiga, Siaya, Trans Nzoia, Uasin Gishu 
and Nandi 

Counties where TIMPs will be 
up scaled 

Kakamega 

Challenges in development and 
dissemination 

Inadequate funding for technology development and 
dissemination, 
Inadequate/lack of information on production knowhow. 

Suggestions for addressing the 
challenges 

More funding for research and extension services 

Lessons learned in up scaling, 
if any 

- Farm yard manure key in production of slenderleaf. 
- Consumer taste of slenderleaf to exotic vegetables 
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Social, environmental, policy 
and market conditions 
necessary for development and 
up-scaling 

- Up scaling of developed agronomic packages  

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations
Basic costs Not done 
Estimated returns Production of Slenderleaf is economically viable although 

not determined 
Gender issues and concerns in 
development, dissemination, 
adoption and scaling up 

Slenderleaf can be done by all genders. 
Mostly planted at kitchen garden for home consumption. 

Gender related opportunities Slenderleaf is suitable for all genders 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

The technology is suitable and easy to adopt. Slenderleaf is 
source of quality nutrition and since it requires low input 
crop hence can be grown by vulnerable groups. 

VMG related opportunities - Slenderleaf is becoming a commercial vegetable VMG 
- Use of new agricultural technologies like urban 

agriculture (multi-storey)  vertical farming)  
E: Case studies/profiles of success stories  
Success stories Tumaini Boys centre: Street boys who are growing 

vegetable for commercial purposes and their own 
consumption 

Application guidelines for 
users 

Reference:  
3. Good Agricultural practices for African indigenous 

vegetables 
4. Crotalaria brevidens Benth 

 
F: Status of TIMP Readiness 
(1. Ready for up scaling; 2. 
Requires validation; 3. 
Requires further research) 

Requires validation 

G: Contacts  
Contacts Centre Director, 

KALRRO Katumani,  
P. O. Box 340-90100, 
Machakos, Kenya  

Lead organization and 
scientists 

KALRO; F. Omari, C. Ndinya 

Partner organizations Ampath Moi Referral Hospital,  University of Eldoret, 
Chuka University, World Vegetable Centre 

GAPs 
Need to develop/validate agronomic packages for slenderleaf 
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A: Description of the technology, innovation or management practice 
 Problem to be 

addressed 
 Reduced yield due to pest and disease damage in slenderleaf 

Pest & disease management: 
 Use appropriate pesticides when applicable for aphids, western flower thrips and podborers 
 Use of appropriate fungicides against fungal diseases such as blight, powdery mildew and 

Fusarium wilt  
 Integrated pest and disease management 
 Proper handling and application of pesticide chemicals 

Pest and diseases  can cause up to 100% loss of yields if not controlled in time and in the right way  
B: Assessment of dissemination and scaling up/out approaches 

 Farmers  
 On farm and on station demonstrations 
 Farmer field schools  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners: World Vegetable Centre, IITA,NGOs 
 Mass media – Agricultural programs 
 Promotional materials (posters/brochures/leaflets, manuals) 
 Availability of inputs 
 Availability of affordable labor 
 Extension  
 Funding   
 Agricultural Extension : Farmer sensitization, On farm and on station demonstrations  
 Farmer leaders : Group organization 
 NGOs dealing with AIVs: Dissemination of the appropriate practices 

C: Current situation and future scaling up 
 Counties where 

already promoted if 
any: 

 

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

 Counties where TIMP 
will be up scaled:  

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

 Categorisation of AIVs as poor man’s crops and so do not require management of pests and 
diseases 

 Up-scaling and creating awareness 
 Hands on training in appropriate pest and disease management practices 
 Changing the notion that AIVs are a poor man’s crops and creating need for proper 
management 
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 Frequent Policy review to subsidize farm inputs  
 Enabling policy and policy review from time to time 
 Policy to incorporate in baby food formulations. 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
 
Estimated revenue per acre  

 Labour intensity on women 
 Lack of financial resources by women  
 AIVs mainly cultivated by women hence empowering them with information will promote 

production and productivity 
 Labour intensity 
 Illiteracy, poverty, market access problems 
 Affordable inputs 

E: Case studies/profiles of success stories 
 
 
F: Status of TIMP readiness  
(1-ready for upscaling;, 2-
requires validation 3-requires 
further research) 

Requires validation 

G: Contacts 
Contacts  
Lead organization and 
scientists 

 

Partner organizations : Agricultural University Colleges, MoALF, Retail market outlets 
  

 

11.10 MECHANIZATION OF AIV PRODUCTION ACTIVITIES 

11.10.1 TIMP Name Power tiller 

Category (i.e. technology, 
innovation or management 
practice) 

 

A: Description of the technology, innovation or management practice 

Problem to be  addressed  Slow and tedious processes of seedbed preparation, in the 
commercialized AIV commodity 

 Delayed operation lead to late planting 
 High cost of manual labour 
 Poor inconsistent land preparation 

What is it? (TIMP A Power Tiller is a two-wheeled agricultural implement fitted with 



423 
 

description) rotary tillers, disk harrow, moldboard plough, trailer, water pump 
or chisel at alternate times for easing farm operations. It can 
complete 1ha per day by one operator in about two hours. This will 
vary depending on the climatic conditions, soil types, soil moisture 
content, stamina and experience of the operator. Fuel consumption 
is about 15 litres per ha. Though these results varies with the 
technical ability of the operator. 

Justification It has multiple uses and other advantages. Power Tiller helps in 
preparing the soil, sowing seeds, planting seeds, spraying the 
fertilizers, herbicides and water. In addition to it also helps in 
pumping water, harvesting, threshing and transporting crops. A 
power Tiller is ideal where the land size is small. Farm sizes 
average less than one hectares which limit turning ability of 
conventional tractors while manual labour is costly and slow. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Timeliness, efficiency, cheap cost, multiple usage 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of the machines 
 High initial  cost for small-scale farmers to import or when 

fabricated. 
Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

Social, environmental, policy 
and market conditions 

 Creation of awareness on mechanization importance in the 
community.  
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necessary for development 
and up scaling 

 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 280,000 

Estimated returns 180,000/ month gross income 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Gender Unfriendly and expensive machines 
 AIV 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 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Egerton University 
Nasirembe W, 

Partner organizations Local Fabricators 
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11.10.2 TIMP Name AIV Planter 

Category (i.e. technology, 
innovation or management 
practice) 

Innovations 

A: Description of the technology, innovation or management practice 

Problem to be  addressed Slow and tedious processes of planting, in the commercialized AIV 
commodity. High seedling density hence need for labour in 
thinning. Manual labour is very expensive 

What is it? (TIMP 
description) 

A seed drill is a farm implement that sow seeds at a desired seeding 
rate and depth, ensuring that the seeds are covered and compacted 
under soil. This saves them from being eaten by birds and animals, 
or being dried up due to exposure to sun. With seed drill machines, 
seeds are distributed in rows, however the distance between seeds 
along the row can be adjusted by the user. This allows plants to get 
sufficient sunlight, nutrients, and water from the soil. A Seed Drill 
is designed to provide the flexibility to configure the planter to suit 
your requirements. Features including powder coated large 
capacity seed and fertilizer boxes which can sow a large range of 
seeds and fertilizers from both boxes. The seeding/fertilizer rate 
can be infinitely varied simply by moving a lever. The boxes also 
have a clean out plate for easy clean out. 

Justification To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Before the introduction of the seed drill, most seeds 
were planted by hand broadcasting, an imprecise and wasteful 
process with a poor distribution of seeds and low productivity. Use 
of a seed drill can improve the ratio of crop yield (seeds harvested 
per seed planted) by as much as nine times Sikander et al., 2003. 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 
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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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 Lack of capacity for small-scale farmers to purchase 

Suggestions for addressing 
the challenges 

 Fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

 Mechanization in agriculture increases production through 
efficient operations 

 Timely planting 

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 85,000.00 

Estimated returns 240,000.00/month 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

Gender Unfriendly and expensive machines 
AIV 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 
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Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

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, Egerton University 

 

11.10.3 TIMP Name 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 planting, in the commercialized AIV 
commodity 

High seedling density hence need for labour in thinning 

What is it? (TIMP 
description) 

Chemical spraying or application is one of the production 
management practices performed in agricultural crop and livestock 
production in order to minimize pest challenges. The motorized 
sprayer, therefore, enables the farmer to apply chemicals with 
relative ease as its usage excludes the usually stressful manual 
pumping action.  

Motorized Knapsack Sprayer 

Uses: 

 To control weeds that can harbor insects by use of 
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herbicides 

 To control 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 To make AIV production activities less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. With a motorized knapsack, a farmer is able to spray 4 
times more in a day compared to the manual one. The farmer can 
also use the sprayer to spray livestock to control pests 

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV farmers and researchers 

Approaches used in 
dissemination 

Field Demonstrations and training, Agricultural shows (ASK) and 
other exhibitions 

Critical/essential factors for 
successful promotion 

Fabrication of affordable machines 

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 

Machakos 

Counties where TIMP will be 
up scaled 

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

Challenges in dissemination  Lack of the machines 
 High cost for small-scale farmer when fabricated. 

Suggestions for addressing 
the challenges 

 Local fabrication of affordable AIV production machines 

Lessons learned in up scaling 
if any 

Mechanization in agriculture increases production 

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 
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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 
AIV 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 

 Demonstrations and training 
 User manuals 

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 

 

11.10.4 TIMP Name Knapsack weeder 
Category (i.e. technology, 
innovation or management 

Technology 
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practice) 
A: Description of the technology, innovation or management practice 

Problem to be addressed Slow and tedious processes of Manual threshing and winnowing of 
AIV 
Quality of leaf 

What is it? (TIMP 
description) 

It is a hand held machine that simultaneously cut the soil and 
weeds in AIV and is an intermediate technology machine 
appropriate for Small Holder Farmers, It is designed to weed 
specified spacing inter raw within AIVs as; Amaranthus, African 
night shade, cow pea, spider plant, etc. 

Justification To make AIV weeding faster, less tedious and more effective. 
Attract the youth to agribusiness through operation of the 
machines. Hand weeding is tedious and time consuming while 
manual operations are timewasting and expensive.  

B: Assessment of dissemination and scaling up/out approaches 

Users of TIMP AIV Farmers, researchers, entrepreneurs and University 
+254750735387 

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 

Machakos 

Counties where TIMP will be 
up scaled 

Baringo, Busia, Isiolo, Kericho, Kisumu, Laikipia, Wajir, 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 
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little is being done to promote growth of local industry 
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 AIV knapsack weeder 25,000 KES per unit 

Estimated returns Capacity 0.25ha/ hour, Fuel 1 litre /hr  
weeding charges:  KES 600 per hectares 
Requires 1 season to return the KES 125,000 purchase price 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 
dissemination 

AIV Knapsack weeder designed for easy start and operation. Men 
have been drawn to AIV weeding 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  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 Training on local use and transportation will make it more 
usable. 

 Knapsack weeder is affordable and could help VMGs exploit 

VMG related opportunities Can create employment for VMG at local level 
E: Case studies/profiles of success stories 

Success stories It has reduced labour for farmers in Tharaka nithi, Kitui, and 
Kisumu for AIV contracted farmers  

Application guidelines for 
users 

 Demonstrations and training 
 User manuals 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

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 

Nasirembe W 
Egerton University 

Partner organizations Tecsols Ltd - Nakuru 
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11.10.5 TIMP Name AIV solar drier
Category (i.e. technology, 
innovation or management 
practice) 

Innovation 

A: Description of the technology, innovation or management practice 
Problem to be  addressed To reduce postharvest leaf loss due to molds and other fungal 

diseases 
What is it? (TIMP 
description) 

A simple metallic structure with a translucent sheet on top to allow 
solar radiation that will rapidly dry harvested AIV leaves, while 
allowing free flow of air. The AIV leaves dry in 4 to 5 days to 
acceptable leaf moisture content. 

Justification AIV reaches biological maturity at moisture content of about t 30 
%. It is recommended that AIV be harvested at moisture content of 
about 20 %. This is optimal moisture content in terms of 
minimizing post-harvest losses and drying expenses. Safe storage 
moisture content for AIV is 10% to 12 %. 

The greatest advantage of the crib is that it is a dryer as well as a 
storage facility. There is no need to keep moving the product in and 
out as is with outdoor drying, which is currently the practiced by 
farmers. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP  Farmers, Traders, Processors, Millers, Seed dealers, 

Researchers.  
Approaches used in 
dissemination 

 On farm and on station demonstrations  
 Training workshops, Seminars, Meetings 
 Awareness creation by marketers and processors  
 Field days 
 Agricultural shows 
 MoA/Extension officers 
 Partners (ICRISAT, NGOs) 
 Farmer to farmer 
 Mass media – Agricultural programs.  
 Promotional materials (posters/brochures/leaflets, manuals) 
 Web material’s 

Critical/essential factors for 
successful promotion 

 High Production 
 Use by Farmers  
 County and central government support 
 Funding to promote solar dryer fabrication 

Partners/stakeholders for 
scaling up and their roles 

 Farmers/farmer groups to participate 
 Agricultural Extension (Formal and informal) for 

dissemination 
 Researches (NARS) for backstopping 
 International research organizations e.g. ICRISAT for 
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backstopping 
 NGOs dealing with AIV e.g. Africa Harvest, Farm Africa 

for mobilization 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Machakos 

Counties where TIMP will be 
up scaled 

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

 Mechanization is key to increased production 

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 KES 20, 000 
Estimated returns  Validation to know returns needed 
Gender issues and concerns in 
development and 
dissemination 

 Reduced leaf damage, increased quality hence better returns 
 It is gender friendly 

Gender issues and concerns in 
development ,dissemination, 
adoption and scaling up 

 Up-scaling should target all the gender but should be 
affordable 

Gender related opportunities  An Opportunity for Youth to enterprise 
  

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 There is need for friendly dissemination methods and 
documents 

 Affordability 
 Easy to use 

VMG related opportunities  Can be used to create employment 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Still Under promotion 

Application guidelines for 
users 

Reference: 
 Demonstrations and training 
 User machine manual 
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F: Status of TIMP readiness 
(1-ready for upscaling;, 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, Nasirembe W 

Partner organizations Tecsols Ltd - Nakuru 

 

 

POSTHARVEST HANDLING  

2.8.1 TIMP Name Sorting and Grading of AIVs  

Category (i.e. technology, 
innovation or management 
practice 

Management Practice 

A: Description of the technology, innovation or management practice 
Problem to be addressed Inferior quality and low prices from unsorted vegetables 
What is it? (TIMP 
description) 
 
 
 

 Sorting is done to remove diseased vegetables, rotten vegetables, 
vegetables with nutrient deficiencies (e.g. yellowing spots), weeds 
and debris. 

 Grading is categorisation of vegetables according to leaf size, 
weight, maturity, turgidity, physical damage, and market demand 

Justification Sorting helps to eliminate vegetables of poor quality and prevent cross 
contamination between spoilt and good vegetables. Vegetables of 
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superior quality fetch higher prices in the market. 
B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, extension workers, women and youth groups, 

household consumers 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 
 

Critical/essential factors 
for successful promotion 

Increasing awareness on the benefits of sorting and grading among 
value chain actors, postharvest trainers, well-organised farmer groups 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling and value 
addition of the vegetables 

 Scientists and agricultural extension workers- to provide farmers 
with knowhow on vegetable postharvest handling  

 Green grocers and vegetable sellers 
 Supermarkets and institutions (e.g. schools and hospitals) - will 

provide markets for vegetables 
C: Current situation and future scaling up 
Counties where already 
promoted if any 

Vihiga, Busia, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

Lack of premium price for quality vegetables discourages farmers and 
traders to adopt the TIMP 

Suggestions for addressing 
the challenges 

Pay premium price to higher quality vegetables. 

Lessons learned in up 
scaling if any 

- 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

 Enact policy to pay premium price to sorted and graded high 
quality produce. 

 Practice niche marketing for the different quality of produce 
 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Sorting and grading translates to high quality, which fetches higher 

income. 
Gender issues and 
concerns in development , 
dissemination, adoption 
and scaling up 

 Women  have less  access to information on  pumpkin fruit 
packaging  

 Women have limited access to markets for pumpkins 
 Women  have less  access to extension services 
 Women have limited access to training and education on 

pumpkin  
Gender related 
opportunities 

Opportunities exist for women in packaging the pumpkin fruits. 
Youths can distribute and market the products 

VMG issues and concerns 
in development, 

 VMG  have less  access to information on  the fruit packaging  
 VMG  have less  access to extension services 
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dissemination, adoption 
and scaling up 

 VMG  have limited access to training and education on the 
fruit packaging  

 Opportunities  exists in preparation and marketing of the 
various bean  recipes 

 
VMG related opportunities Opportunities exist for women in packaging the pumpkin fruits. Sale 

of sorted and graded AIVs  is possible by various VMGs when 
supported 

E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

Indigenous vegetables collection centres in Busia county 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of AIVs 
from KALRO 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Ready for up-scaling 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

None 

 

2.8.1 TIMP Name Zero Energy Brick Cooler  

Category (i.e. technology, innovation or 
management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses (?30%) caused by lack of 

cooling technologies for vegetables 
What is it? (TIMP description) The Zero Energy Brick Cooler consist of a double 

brick wall filled with sand in between, and a 
storage chamber. The sand is kept moist with 
water. The inside chamber is cooled through of the 
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water in the sand. 

 

Justification Appropriate cooling reduces postharvest losses 
and extends shelf-life 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, traders, green grocers, extension 

workers, women and youth groups, household 
consumers 

Approaches used in dissemination Training workshops, demonstrations, extension 
materials 

Critical/essential factors for successful 
promotion 

The sand should be continuously moist. Cooling is 
more effective in dry and windy environment 

Partners/stakeholders for scaling up and their 
roles 

 Farmers groups to be trained in postharvest 
handling of the vegetables 

 Scientists and agricultural extension workers- 
to provide farmers with knowledge on ZECC  

C: Current situation and future scaling up 
Counties where already promoted if any Embu, Kirinyaga 
Counties where TIMP will be up scaled Kakamega, Nyamira 
Challenges in dissemination Lack of starter capital to construct the cooler 
Suggestions for addressing the challenges Avail appropriate financing 
Lessons learned in up scaling if any Need to continue capacity building of the farmers 

and users on repair and maintenance of the 
technology 

Social, environmental, policy and market 
conditions necessary for development and up 
scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk 
purchases tp adopt the ZECC 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Low cost 
Estimated returns Reduced postharvest losses, increased income, 

nutrition 
Gender issues and concerns in development , 
dissemination, adoption and scaling up 

 

Gender related opportunities  
VMG issues and concerns in development,  
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dissemination, adoption and scaling up 
VMG related opportunities VMGs can operate the cooling device at vegetable 

collection points 
E: Case studies/profiles of success stories 
Success stories from previous similar  projects Fruit and vegetable farmers in Embu, Kirinyaga, 

etc. have used the technology to reduce losses and 
extend shelf-life, hence the marketing time for the 
vegetables. 

Application guideline for users Factsheets, brochures  and manuals on Postharvest 
handling of AIVs from KALRO 

F: Status of TIMP readiness (1-ready for 
upscaling;, 2-requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 

 Optimising the storage conditions and keeping quality of the different vegetables. 
 Validate the technology in difference AEZs. 
 Research on innovative investment options for farmers and groups. 

2.8.1 TIMP Name CoolBotTM 

Category (i.e. technology, innovation 
or management practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses due to lack of appropriate cooling 

technologies for vegetables 
What is it? (TIMP description) 

 
 

It is a low cost postharvest temperature management that 
improved the shelf life of banana using less power The 
Coolbot™ is a small electrical device that uses an off-the-
shelf air conditioner to produce cold air, converting a well-
insulated room into a cold room at much lesser cost than 
that needed to buy a refrigeration unit. It keeps a well-
insulated room as cold as 4°C, consistently, while at the 
same time using about half the electricity of a comparably 
sized standard compressor. 
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Justification CoolBot provides inexpensive, effective cooling. 

Appropriate cooling reduces postharvest losses and extends 
shelf-life for consumption and marketing. Farmers who can 
store their produce longer can take advantage of better 
prices, as market prices can fluctuate dramatically over time.

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, extension workers, women and youth groups, 

aggregators, traders, household consumers 
Approaches used in dissemination Training workshops, demonstrations, extension materials 
Critical/essential factors for 
successful promotion 

Increase postharvest training and direct farmer outreach 

Partners/stakeholders for scaling up 
and their roles 

 Farmers groups to be trained in postharvest handling of 
the vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBotTM Technology  

C: Current situation and future scaling up 
Counties where already promoted if 
any 

Embu, Makueni 

Counties where TIMP will be up 
scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the CoolbotTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and 
traders  

- Capacity building of value chain actors on how to use 
the technology 

- Linkage to credit facility providers to promote 
commercialization, advocacy for its widespread use 

Lessons learned in up scaling if any  Linking entrepreneurs to credit and market enhances 
adoption of CoolbotTM technology  

 Farmers have often been encouraged to form groups as a 
strategy to enhance their bargaining power. Groups have 
also exploited group advantage to get training/extension 
services and buy agro-inputs more cheaply. 

Social, environmental, policy and 
market conditions necessary for 
development and up scaling 

To enhance adoption, work with industry, farmer 
cooperatives, local and regional markets, and bulk purchases 
tp adopt the CoolBotTM 
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D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs  CoolBot (US$ 300) 

 Air conditioner 
 Insulated room 
 Monthly electricity costs 

Estimated returns  Increased income. Farmers can store vegetables to sell in 
the off-season when prices are higher. 

 Improved cold storage facilities will stabilize fruit and 
vegetable prices, giving consumers access to nutritious 
fresh produce all year. 

 Farmers are better protected to erratic market prices. 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for 
adoption of the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the 
CoolbotTM 

VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally 
produced high quality AIVs. 

 Nutritionally, use of the technology can reduce 
postharvest losses and enable VMGs have enough AIVs 
to consume, hence get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale 

and will get better return. 
E: Case studies/profiles of success stories 
Success stories  - Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

- Karurumo Smallholder Horticulture Aggregation 
and Processing Centre, in Embu County. Use of the 
technology has enabled the Centre to sell their mango 
fruits to different buyers for between KES 6 and 10 a 
piece, up from the KES 3 to 5 offered by most buyers 
during the peak season. 

Application guideline for users CoolBotTM factsheets, brochures  and manuals available 
from KALRO 

F: Status of TIMP readiness (1-
ready for upscaling;, 2-requires 
validation; 3-requires further 
research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  
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P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and scientists KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

Gaps: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the CoolBotTM. 

 Gross margins of the CoolbotTM 

 

2.8.1 TIMP Name WakatiTM technology  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Lack of cooling technologies for vegetables 
What is it? (TIMP 
description) 

 

-WakatiTM is a simple and innovative solution where altered 
environment in the chamber contributes to shelf life extension 
-Altered environment is due to: 
- High relative humidity 
- Oxidation of ethylene from the storage environment by 

oxidizing (ozone oxidation) 
It is a 1m by 1m canvas tent with a solar powered fan t one corner. 
The fan is placed in a a cuplike reservoir. As it rotates, it picks up 
water into mist droplets, which are distributed in the tent by air 
currents. When a moisture concentration of 80% is achieved, the 
surface of the fruit or vegetables remain fresh because there is no 
loss of water. This low-cost solution helps produce last up to 10 
times longer without any refrigeration. 

Justification Appropriate cooling reduces postharvest losses. The technology 
increases the length of time vegetables can be stored without 
refrigeration, gives farmers more time to sell. The climate control 
approach used by WakatiTM is affordable and clean technology. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for The optimal use of Wakati One is outside, in a warm and dry 
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successful promotion climate. Apart from a small amount of water— around 1L of water 
a week—it does not require any extra resources. The product does 
not need a power grid, it works on solar energy. 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits of 
cooing vegetables. 

 Limited awareness of the technology by farmers  
 Inadequate funds to install the WakatiTM 

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy 
and market conditions 
necessary for development 
and up scaling 

To enhance adoption, work with industry, farmer cooperatives, 
local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
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 The grower will also not be forced to make distress sale and 
will get better return. 

E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
 

GAPS: 

 Research on innovative investment options for farmers and groups. Identify enterprises 
eager to promote the WakatiTM. 

 Gross margins of the WakatiTM. 
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MODIFIED ATMOSPHERE PACKAGING OF AIVs 

2.8.1 TIMP Name Modified Atmosphere Packaging of AIVs  
(Ziploc® and Xtend® bag packaging)  

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed High postharvest losses 

Limited knowledge on appropriate packaging of AIVs 
What is it? (TIMP 
description) 
 

Xtend® bags are modified atmosphere bags characterized by high 
moisture vapor transmission rates. This assures that excess 
moisture is eliminated, in the event that condensation forms within 
the bag. The Xtend® bags under room conditions is a low-cost 
method that can retain the nutrient content and extend the shelf life 
of AIVs for between 5-7 days 

Justification The Xtend® bags under room conditions is a low-cost method that 
can retain the nutrient content and extend the shelf life of AIVs for 
between 5-7 days. 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers and sellers of fresh vegetables (green grocers). It is 

appropriate for rural farmers and agro-dealers. 
Approaches used in 
dissemination 

Training workshops, demonstrations, extension materials 

Critical/essential factors for 
successful promotion 

 

Partners/stakeholders for 
scaling up and their roles 

 Farmers groups to be trained in postharvest handling of the 
vegetables 

 Scientists and agricultural extension workers- to provide 
farmers with knowhow on CoolBot Technology  

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Embu, Makueni 

Counties where TIMP will be 
up scaled 

Kakamega, Nyamira 

Challenges in dissemination  Lack of knowledge on the technology and the benefits  
 Limited awareness of the technology by farmers and traders 
  

Suggestions for addressing the 
challenges 

- Awareness creation about the technology to farmers and traders 
- Capacity building of value chain actors on how to use the 

technology 
- Linkage to credit facility providers to promote 

commercialization, advocacy for its widespread use 
Lessons learned in up scaling 
if any 

- 

Social, environmental, policy To enhance adoption, work with industry, farmer cooperatives, 
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and market conditions 
necessary for development 
and up scaling 

local and regional markets, and bulk purchases tp adopt the 
CoolBotTM 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs The entire kit costs about KES 10,000/- 
Estimated returns Reduced postharvest losses, increased income, enhanced nutrition 
Gender issues and concerns in 
development , dissemination, 
adoption and scaling up 

Women may not have access to resources required for adoption of 
the enterprise. 

Gender related opportunities Women and youth stand to benefit in installation of the WakatiTM 
VMG issues and concerns in 
development, dissemination, 
adoption and scaling up 

 AIVs have high commercial potential and, therefore, its 
promotion and value addition will benefit all VMGs 

 High quality AIVs will lead to enhanced production and 
consumption by VMGs hence bettering their health and 
incomes. 

VMG related opportunities  Opportunity to produce, trade in, and consume locally produced 
high quality AIVs. 

 Nutritionally, use of the technology can reduce postharvest 
losses and enable VMGs have enough AIVs to consume, hence 
get macro- and micronutrients  

 The consumer will pay less for high quality AIVs 
 The grower will also not be forced to make distress sale and 

will get better return. 
E: Case studies/profiles of success stories 
Success stories from previous 
similar  projects 

Fruit and vegetable farmers in Embu, Kirinyaga, etc. 

Application guideline for 
users 

Factsheets, brochures  and manuals on Postharvest handling of 
AIVs from KALRO 
 

F: Status of TIMP readiness 
(1-ready for upscaling;, 2-
requires validation; 3-requires 
further research) 

Requires validation 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Kakamega  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 

Partner organizations KEBS, MoALF 
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VALUE ADDITION 

2.8.1 TIMP Name Solar drying of AIVs 
 Cabinet solar dryer 
 Greenhouse solar dryer 
 DeHytray 

Category (i.e. technology, 
innovation or management 
practice 

Technology 

A: Description of the technology, innovation or management practice 
Problem to be addressed Short shelf life 
What is it? (TIMP 
description) 

 

A cabinet solar dryer for drying vegetables 
 

  

Justification Short shelf life of vegetables due to high perishability 
Drying surplus vegetables for future use (preservation by drying) 
 

B: Assessment of dissemination and scaling up/out approaches 
Users of TIMP Farmers, consumers, women and youth groups 
Approaches used in 
dissemination 

Practical demonstrations, field days 

Critical/essential factors 
for successful promotion 

 Successful in areas with good solar radiation 
 Local artisans can be trained on fabrication, repair and 

maintenance 
 Ensuring sanitary condition when handling vegetables for drying 

Partners/stakeholders for 
scaling up and their roles 

Famers- to adopt the technology for usage 
Artisans  - to fabricate the solar dryers  
Agricultural extension workers- to provide farmers with knowhow on 
solar drying of vegetables, and utilization of solar dried vegetables 

C: Current situation and future scaling up 
Counties where already 
promoted if any 

Isiolo, Kakamega 

Counties where TIMP will 
be up scaled 

Kakamega, Nyamira 

Challenges in 
dissemination 

 Lack of funds to acquire the solar dryers 
 Challenges in repair and maintenance 

Suggestions for addressing 
the challenges 

 Sensitization of the community about high health and nutrition 
benefits of solar dried vegetables 

 Provide loans / capital to farmers groups to acquire the solar dryers 
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 Capacity building of local artisans on repair and maintenance 
Lessons learned in up 
scaling if any 

 

Social, environmental, 
policy and market 
conditions necessary for 
development and up 
scaling 

Solar dried vegetables can be used in the dry season 

D: Economic, gender, vulnerable and marginalized groups (VMGs) considerations 
Basic costs Cabinet solar drier costs approximately KES 20,000/- 
Estimated returns Increased income, nutrition 

Reduced postharvest losses 
Gender issues and 
concerns in development 
,dissemination, adoption 
and scaling up 

 Women and youth have limited access to land for the crop’s 
cultivation than men 

 Women may also have limited access to finances to buy the 
required inputs than men 

 Women have limited access to extension services 
 Women and  have limited access to education and trainings 

Gender related 
opportunities 

 Nightshade is an entirely a woman’s enterprise therefore they 
have a competitive advantage 

VMG issues and concerns 
in development, 
dissemination, adoption 
and scaling up 

 VMG  have less  access to information on the TIMP 
 VMG  have less  access to extension services 
 VMG  have limited access to training and education 
 VMG  have less  access to resources such as inputs, credit and 

land 
VMG related opportunities  Slender leaf is economically viable and is suitable for 

vulnerable groups  
E: Case studies/profiles of success stories 
Success stories from 
previous similar  projects 

None 

Application guideline for 
users 

Solar drying guidelines and brochures from KALRO 
 
 

F: Status of TIMP 
readiness (1-ready for 
upscaling;, 2-requires 
validation; 3-requires 
further research) 

Requires validation. 

G: Contacts  
Contacts The Centre  Director, KALRO-Kakamega;  

P.O. Box 169-50100. Machakos  
Email: director.nri@kalro.org 
Phone: 0710629683  

Lead organization and 
scientists 

KALRO 
Francis Wayua, Christine Ndinya-Omboko 
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Partner organizations KEBS, MoALF 
 

Research Gaps 

Limited information on success stories of AIVs.  
Cultural issues in participation in some AIVs species value chains 
Low information on profitability of AIVs in the project areas 
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INFORMATION, KNOWLEDGE AND INNOVATIONS TO SUPPORT SCALING OF 
AIVs TIMPs:  

Technology name: Socioeconomic and 
agribusiness information, knowledge and 
innovations 

Agribusiness and Market Assessment to support scaling 
of AIVs TIMPS 

Category (i.e. technology, innovation or 
management practice) 

Information, knowledge and innovation 

A: Description of the technology, innovation or management practice 

Problem addressed AIVs production in Kenya is mostly done as subsistence farming 
and traditional pass time undertaking by smallholders. There is 
disconnect between production and marketing because most 
farmers produce AIVs without clear marketing strategies. Rarely 
is enterprise analysis and planning done before establishing an 
enterprise, hence the need of re-focusing farmers to practice 
farming as a business. This situation occurs due to poor attitude 
to business, inadequate availability and use of 
socioeconomic information, knowledge and innovation 
for improved adoption, productivity, income and 
nutrition.  

What is it? (TIMP description) -Thematic  
focus   for AIVs value chains 

 

A: Agribusiness 

1. Principles and Concepts on business  and agribusiness 
2. Key requirements for AIVs enterprise management 
3. Record keeping  
4. Economic analysis of AIVs enterprises under different 

TIMPS: 
 Enterprise budgeting 
 Gross margin analysis  
 Partial budget analysis  
 Benefit cost analysis 

5. AIVs Business planning 
6. AIVs business financing 
 

B: Market Assessment and policy analysis 

1. Identifying market assessment methods,  procedures 
and  tools to assess AIV markets  

2. Conducting a market assessment to evaluate 
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availability and accessibility of markets; demand and 
supply of AIVs  products 

3. Facilitate farmers or their groups in developing a 
marketing plan (marketing models such as collection 
points, Community Production and Marketing 
Systems (COPMAS)) 

4. Policy and institutional analysis 
Justification AIVs farming business is important especially in Kenya, 

which is facing a high rate of unemployment, 
malnutrition and poverty. Agribusiness is seen as the best 
way to create more jobs and alleviate poverty. AIVs 
business requires improved knowledge, skills and 
attitude of the stakeholders.  

Socio economic interventions and analyses provide 
information and knowledge that is required by users of 
TIMPs and policy makers to make decisions to adopt or 
support TIMPs of particular value chains. This 
information can be in form of economic viability, social 
acceptability, adoption and impacts of a TIMPs, market 
information and required policy interventions by 
stakeholders to support the development, promotion and 
adoption of CSA TIMPs.  

Region promoted Kakamega, Nyamira, Kisii, Counties  

B: Assessment of dissemination and scaling up/out approaches 

Users of information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

All stakeholders in the value chains 

 

Approaches used in dissemination  Training in workshops 
 Farmer field Business schools (FFBS) 
 Participatory R&D approaches  
 Feedback workshops 
 Fact sheets 
 Brochures  
 Field days 
 Policy round table dialogues  
 Policy briefs  
 Value chain meetings 
 Innovation platforms 
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 Value chains actors’ meetings 
 Common interest group meetings 
 Scientific conferences 
 Mass media 
 Stakeholders’ meetings/forum 
 Project planning meetings  
 Agricultural shows 
 ICTs 

Most effective approach Training workshops, Innovation platforms, Feedback 
workshops, field days, policy dialogue meetings, project 
planning meetings,  COPMAS (Commercial villages 
Community production and marketing system) model; 
Producer associations, exchange visits 

Critical/essential factors for successful 
promotion of Information, knowledge and 
innovation on AIVs agribusiness, market 
assessment, innovation  and socio 
economics 

Accuracy and reliability of the information, knowledge 
and innovation 

Holistic packaged information and knowledge on TIMPs; 
Effective delivery systems 

Willingness and ability of stakeholders to embrace and 
use the information 

Partners/stakeholders for scaling up of 
socio-economics on TIMPs 

KALRO, County Governments, development partners, 
National Governments agencies, farmers organizations, 
other research institutions, civil society and Faith based 
organizations 

C: Current situation and future scaling up 

Counties where already promoted if any Kakamega, Nandi, Busia, Bungoma 
Counties where TIMP will be up scaled Kakamega, Vihiga, Kisii, Nyamira 
Challenges in dissemination Mismatch between information and technology 

availability; inadequate socio-economics information on 
TIMPs, and inadequate use of available information in 
decision making.  Awareness of TIMPs only in small and 
limited project sites. 

Recommendations for addressing the 
challenges 

Strengthening linkages with various information delivery 
channels and actors 

Lessons learned Information on TIMPs that address stakeholder needs 
and are cost-effective are most likely to be adopted 
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because private sector are driven by commercial interest. 

 Low accessibility to TIMPs is a major barrier to uptake 
of the TIMPs. 

Social, environmental, policy and market 
conditions necessary 

Supportive biophysical, institutional, business and policy 
environment;  

Availability, access, affordability and acceptability of 
TIMPS;  

Stable and reliable and remunerative markets for 
technology/ input supplies and output products 

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

Basic costs Cost of collecting and collating data and information 

Estimated returns Returns dependent on location, types of TIMPs applied 
and AIVs  species 

Gender issues and concerns in development 
and dissemination 

Focus is more on gender disaggregated data as a measure 
of gender mainstreaming;  
Less focus on gender empowerment and social inclusion 

Gender issues and concerns in adoption and 
scaling up 

Consideration of productive, reproductive and 
community roles during scaleling up;  
Differential gender access, control and ownership of 
productive resources and assets, workload on women, 
drudgery need considerartion 

Gender related opportunities Knowledge on profitable value chains to invest in and 
TIMPs to adopt, especially by women and vulnerable 
groups. Employment opportunities for youth in 
information and knowledge dissemination through ICT 

VMG issues and concerns in development 
and dissemination 

 Low purposive social inclusion through project 
designs and implementation 

 Inability of VMGs to participate in development and 
dissemination processes. 

 Low access to financial resources, labour, asset 
ownership and limited empowerment. 

 The VMGs who are physically disadvantaged, 
especially those with impaired hearing and seeing 
may be disadvantaged to gain information and 
knowledge.  

VMG issues and concerns in adoption and 
scaling up 

Targeting of interventions that improve VMG alternative 
livelihoods 



453 
 

VMG related opportunities Information and knowledge on profitable value chains to 
invest in and TIMPs to adopt can be accessed. 

E: Case studies/profiles of success stories 

Success stories Increase of yields and consumption of AIVs in Western 
Kenya under KALRO/Purdue Hortnutrition project that 
concurrently promoted production, marketing and 
behaviour change communication (BCC) and 
consumption of AIVs 

  

Application guidelines for users Agribusiness and market assessment manual, handouts 
on thematic areas 

F: Contacts  

Contacts Director, Socio-economics and Policy Development, 
KALRO 

Lead organization and scientists KALRO Socio economics Scientists in different 
institutes; Biophysical scientists  

Partner organizations Universities, CGIARs. MOALFC,KIPPRA, TEGEMEO, 

 

Research Gaps 

34. Limited information on success stories of AIVs.  
35. Cultural issues in participation in some AIVs species value chains 
36. Low information on profitability of AIVs in the project areas 

 


