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EXECUTIVE SUMMARY 

Ethiopia and in particular Amhara region has high potential for potato and onion production. The 

government has recognized the potential role of potato in food security due to its high production, and 

its relatively versatile use and production cycles. Amhara regions combination of high and medium 

altitude production zones, as well as existing and developing irrigation schemes in Koga and Fogera 

makes it ideal for development of commercial production. The introduction of blight resistant potato 

varieties has increased its potential as a source of income for largely low income farmers. This is coupled 

by its increasing importance on the global market, resulting in emerging market opportunities. Onion 

also has been identified as having major potential as a commercial crop for smallholders. Amhara region 

is already acknowledged as one of the major onion producing areas in Ehtiopia.  

AgroBIG has selected the two value chains on this basis. Situated in the Tana Beles Growth Corridor 

Mecha and Fogera woredas were selected for their accessibility to irrigation facilities and thus their 

potential for commercial small holder production. In 2013, AgroBIG commissioned a Value Chain 

Anaylsis of both Onions and Potatos. These Value chain studies recognized structural weaknesses in the 

post harvest and handling procedures of both products. This study has been commissioned In view to 

gaining a deeper understanding of potential interventions that will address some of these constraints 

The assignment embarked on visits to the value chain players identified in harvest and post harvest 

handling, observing practice and conducting interviews. This included farmers, traders, Cooperative 

officers and leaders, etc. The study also sought to establish existing interventions in technology and 

capacity that could be adopted. Technology partners included Adet among others. 
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The study observed that practice in post harvest handling has several handicaps. Among them, 

implements used are largely traditional and cause damage to produce. Storage is not widely practiced 

due to lack of facilities and know-how. Packaging material is limited to PVC bags in most cases. Handling 

practices often compromise quality and do not lend themselves to international best practice in food 

safety handling. Post harvest losses are relatively high for both products.  In particular, onions are 

compromised by lack of curing and wet harvesting as a result of poor knowledge.  

The study also considered the production of seed for both Onion and Potato, as this was an area of 

weakness in the value chain yet it is dependent on small holder production. Seed production is 

compromised by lack of quality assurance and management (certification), and lack of or inadequate 

treatment, in addition to the other constraints experienced in ware and bulb onion for consumption.  

The study therefore recommends several interventions in these weak areas. This includes support for 

seed certification players (Bureau of Agriculture) and seed development through collaboration with seed 

breeders and production companies. Also the development and dissemination of improved harvesting 

implements (potato digger), and simple seed treatment technology is recommended. Storage of both 

Onion and Potato is critical for both seed and produce. Simple storage technologies are recommended 

using locally available material. Proper Packaging material for storage and transport is recommended. 

The study considers netting bags for onions and rigid plastic crates in general, particularly for seed 

potato. Mode of Transport, although resulting in high quality loss, was generally convenient and may 

not warrant serious intervention apart from improving packaging material. 

Finally, the study recommends an enhanced capacity building of farmers through the use of simple 

pictorial training material and through a two tier program targeting peer trainers, in order to achieve 

sustainability.
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1. BACKGROUND   

 

1.1 Brief Profile of Agro-Business Induced Growth Program (Agro-BIG ) 

  

Agro-BIG is a bilateral development intervention components, namely:   

1) Value Chain Development  

2) Service Delivery  

3) Access to Financial Services  

 

The program is active in two Woredas, Fogera and Mecha. It has identified the two value chains 

of Onions and Potato due to their potential in food security and commercialization of small 

holder agriculture which are stated goals in the GTP (Growth and Transformation Plan.) The 

potential of the two woredas is enhanced by the presence of irrigation projects. This is as per 

the Government 5 year Agriculture Growth Program (AGP) which aims at increasing irrigation 

based agriculture through the development and rehabilitation of small scale schemes and 

institutional capacity building. The two woredas fall within the Tana Beles Growth Corrider 

which stated goals include establishing a leading food processing zone based on commercialized 

agrictlure. The vision of the Program is to expand into other woredas in future. 

 

 

1.2 Objectives of the study 

General Objectives: 

The aim of the assignment was to provide further insight into the post harvest handling 

practices in Onions and Potatos that contribute to loss of quality and marketability, with a view 

to offering tangible interventions that will address these issues in the medium and long term. 

 

Specific Objectives 

The specific objectives of the study were to achieve the following: 
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1. To achieve an understanding of the strengths and weaknesses of practices and 

processes in harvesting and post-harvest handling by the players in the onion and potato 

value chains, in regards to quality management and marketability. 

2. To achieve an understanding of the technologies and implements used in the harvest 

and post harvest handling of Onions and Potatos in the two woredas, and to observe  

their effectiveness. 

3. To benchmark these practices and technologies with comparable value chains in other 

places. 

4. To recommend to Agro-BIG viable and practical interventions that will contribute to 

addressing these weaknesses in some way. 

 

1.3 OVERVIEW OF VALUE CHAIN STUDIES; 
 

Agro-BIG commissioned value chain studies for the two value chains in 2013, targeting the 

Mecha and Fogera woredas. The studies were completed in September and October 

respectively, and form the basis of this study.  

 

The onion Value chain study observed that there is apparent high potential for 

commercialization of the crop which is not realized. It was noted that quality (certified) 

seed supply was a bottleneck which impacted on the production. There is a seed 

proclamation already executed but its effects are not yet apparent. Labour was also sited as 

a constraint, especially during heavy activity periods such as weeding. More importantly, 

high post harvest losses were noted and confirmed through anecdotal evidence. These 

losses have not been quantified scientifically. There was also little awareness among 

primary and secondary VC players. Despite interventions through support for cooperatives, 

the level of commercialization of production was still very low. These cooperatives do not 

play their role of production coordination, marketing, and capacity building adequately. This 

was confirmed through observation. 

 

The Potato Value Chain study also noted the high potential for commercial potato 

production in Amhara Region. Its combination of High and medium altitude production 

zones make it ideal for both seed and ware potato production. Irrigated production of 
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potato is growing, but is constrained by high incidence of bacterial wilt and late blight. Seed 

supply particularly of improved varieties was sited as a major bottleneck, leading to heavy 

dependence on traditional seed supply systems and poor seed quality control. Farmers also 

do not comply with Good Agriculture Practice, leading to poor quality prodcution. This is 

evidenced by poor production, which is 8 tones per Ha, against an average yield of 20 tons 

irrigated and 13 tons rainfed (source EIAR and ARARI 2013, “Seed Potato Tuber Production 

and Dissemination Expereiences and Challenges and Prospects”). Storage is also limited as 

farmers do not have adequate facilities and know-how. 

 

As a follow up to the Value chain studies, this study was commissioned to add further 

insight on the weaknesses of the prevailing post harvest operations, while offering Agro-

BIG viable interventions with a view to developing programs that will contribute to 

solutions to these weaknesses. 

 

2. Approach to the Study 

2.1 Scope of the Study  
 

The study was limited to assessing post-harvest practices of potatos and onions in Mecha 

and Fogera woredas in Amhara region. The study observed operations at large urban 

markets in Bahir Dar, and Gondar, as well as other markets in Woreta and Mecha. 

 

The study was restricted to the harvesting, post-harvest handling, storage, and transport 

operations in potato and onion production.  

 

2.2  Study Methodology 
 

The study methodology consisted of the following approach: 

1. Document review: identified documents were perused for background and technical 

information to develop the basis for the study. 

2. Interviews were conducted with identified VC players in the woredas. This consisted of 

planned question and answer sessions based on a semi-structured format. The 

information gathered was later verified where applicable through seeking authoritative 
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or peer collaboration. Empirical data was sought where it exists to corroborate or qualify 

the anectodal information from farmers and stakeholders.  

3. Visits were conducted to technology partners and secondary VC Players to observe 

existing potential research and technology under development or already available. 

4. An opinion on the level of capacity of the primary VC players was made through 

observation of practice and seeking to determine how much information was available 

with the farmers. 

 

The following VC players were interview subjects in the study: 

1. Yenesew Chare; Chairman Kudmi Seed Multiplication& Marketing Cooperative, Koga 

2. Tsige Abtew; Member,  

3. Minyachel Take; Member 

4. Ashagre Belay; Agronomist, ISSD (University of BD)g 

5. Derese Azene; Farmer in Woreta 

6. Hiale Mersha; Farmer 

7. Getnet Asfaw; Coop officer, Fogera Cooperative Promotion office. 

8. Meryeta Jenber Demess; Farmer Fogera 

9. Gabremariam; potato, Gondar market 

10. Imam Tesema; Seed producer and merchant 

11. Ato Abu; Researcher, ARARI (Adet) 

12. Habtamu; Agronomist, ARARI (Adet) 

13. Gebre Gebeyehu; Chairman Tagel Irrigation Cooperative, Koga 

14. Kerebu Semenem; Team leader 

15. Endalew Tafare; Manager Koga Irrigation Users Marketing Coop 

16. Kifle Wasinhun; Marketing expert 

17. Gizachew Abate; BoA, SUPHORT Project 

18. Ato Masreshan Asnakew; Manager, ET-FRuit Bahir Dar 

19. Salomon Tekesta; ARARI Mechanisation Centre 

20. Getachew; Koga Veg 

21. Gebrehiwoot Haile Mariam; Potato expert with CGIAR 
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Information collected from the subjects was collated and formed the basis for the 

observations and recommendations. 

 

Observations were captured on camera to corroborate the information gathered in 

interview and discussion. 

 

 

3. FINDINGS 

Overview of Findings in Onion Value Chain in Mecha and Fogera: 

 

The Onion is considered an important vegetable consumed around the world in increasing volumes, 

doubling from 48 million tons to 85 million tons in the last decade. Ethiopia commands 2.7% of the 

world production much of this grown by smallholder farmer, estimated at over 35,000 in Fogera  

Woreda alone. It therefore holds much potential as a rural economic activity, contributing to the 

lifting of thousands of households from poverty.   

 

This potential has yet to be realised as commercialization of production is not well grounded.  

 

It has been shown that onion has comparative advantage in Fogera and Wecha woredas. This is as a 

result of the existing irrigation infrastructure and favourable climate. The production cycle is 

impacted by the weather conditions whereby during the rains (May to September), production 

decreases in Fogera due to waterlogged conditions. Highland production is not yet widely practiced. 

However, these comparative advantages are mitigated against by poor marketing systems and poor 

coordination of production, leading to huge price fluctuations, shortages and gluts. 

 

Post harvest handling plays a key role in the marketability in respect to its impact on quality 

and shelf-life. Storage is not widely practiced, and available storage technologies are not 

widely adopted by smallholders in the two woredas. 
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3.1 SEED ONION PRODUCTION AND SUPPLY 

  

3.1.1. Observations of Practice and Technology: 

 

Domestic consumers require onions that are red in colour, pungent, and free from damage. 

Additionally, the traders require onions that have a reasonable shelf life to withstand transport and 

temporary warehousing in the local market stalls.  

 

The local onion traders recognize two distinct types of onions, based on the parameters of colour, 

pungency, and size. These are known as ‘Bessel’ and local (Shallot key Shinkurt). Bessel broadly 

refers to the improved varieties used, predominantly Bombay red and Adama Red.  These are 

further graded into two grades based on size.  The two grades hold a wide range of sizes with little 

perceived market sensitivity. The local onions are brittle and appear as microbulbs.  

 

The market perceptions are that the ‘Bessel’ onions are large, and less pungent, while the local are 

smaller, more pungent and with longer shelf life. Both types are said to have roughly equal market 

demand, differentiatied by use and market segment; the smaller local has higher market demand 

among rural, less resourced consumers, whilst the larger ones have higher demand in urban higher 

end consumers. In urban markets, the grade 2 size is targeted at the same market segment as that 

of the local variety, which includes hotels and the urban lower class. Local (Shallot-key shinkurt) is 

therefore apparently replaceable by grade two improved variety. 

 

On the other hand, producers prefer early maturing varieties so as to reduce pressure on 

production resources and thus costs. Also, they prefer varieties that are less labour intensive 

(improved  varieties are perceived to be more labour intensive then local, but this can probably be 

attributed to more traditional practices used in local production). Importantly, Onions that can 

withstand waterlogged conditions would significantly impact the production cycle and help to 

stabilize prices dramatically. In addition they aspire to meet the market specifications, namely red 

colour, high pungency with reasonable shelf life.  

 

Of the six varieties released (Adama Red, Bombay red, Red Creole, Melkam, Mermiru brown, Nasik 

Red), only 2 have had wide adoption, namely Adama Red, Bombay red. 

  

Availability of quality seed of improved varieties is largely inadequate. Seed growing cooperatives 

have been formed in Mecha, and are currently producing ‘Bulb to Seed’ for planting and sale to 

other producers.   

 

Typically they source the seed bulbs from Shewa Robit, official sources which have been approved 

for sale by the Bureau of Agriculture Plant Quarantine Office.  The production is done under close 
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supervision of the Quarantine Office. The cooperatives observed are not yet certified officially but 

the process is on-going.  

 

Challenges and drawbacks of the system are the following. 

i) It is not clear that the seeds (both the bulbs planted and the seeds produced) are true to 

declared variety and quality, (including freedom from disease) due to lack of certification. This 

increases the risk of low productivity and poor quality and therefore cannot support 

commercial farming. 

 

ii) The seed producers do not have adequate facilities for curing, storage and distribution.  They 

apparently arrive fresh and are cured by spreading on the ground 3 layers in depth, for up to 3 

days, after which the members collect for planting. Subsequently they suffer apparent loss of 

quality through exposure to sunlight, as well as build-up of moisture. 

 
Pic 1 Onion Curing on the ground in Mecha  

iii) Seeds treatment should be undertaken using thiram. This will ensure that seeds remain free 

from pest and disease infestation, particularly soil borne pathogens. It was not clear if seed 

dressing actually took place. There is apparently no machinery or equipment for this purpose if 

it is done and therefore a high risk of exposure to the producers is assumed.  

 

iv) Distribution system is not efficient, there is no indication that the seeds are bagged or stored in 

effective methods to preserve their viability, although efforts have been made to identify 

effective seed packaging materials, the technology for bagging is not yet implemented. 

 

The ARARI (Adet) is involved in research and development of seeds. However, there is no coherent 

strategy and little support for development. The Ethiopia Seed Enterprise is not actively involved in 

onion seed development. Private companies seeking to introduce new varieties are hampered by a 

lack of policy guidance. Capacity development of growers is hampered by lack of resources. The 

ARARI has developed a production manual for extension agents, but it is largely unimplemented. 
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3.1.2. Potential Interventions 

 

3.1.2.1 Support for Seed variety Development and certification (ARARI -ADET, and BoA) 

 

Assistance can be afforded to institutions involved in seed certification and quality control, so they 

can accomplish their goals more effectively and thus ensure that farmers get quality seed which is 

viable, true to type and free from pathogens. This can be done through the following interventions. 

  

i) Construction of a PVC greenhouse at the ADET research Centre will be instrumental in 

development of starter seeds for the seed supply chain. This will be used by the ARARI to 

establish seed beds for the controlled propogation of seed. A simple design will suffice, and 

may not require expensive climate control infrastructure. 

 

ii) Discussions should be held on how these stakeholders can be assisted to develop an effective 

seed development and distribution strategy which is lacking, and eventually contribute to 

national or regional policy on onion production. 

 

 

3.1.2.2 Support for Seed production cooperatives 

 

The existing seed production cooperatives should be supported to be more effective, and be able to 

deliver sufficient volumes of seeds to support the developing value chain (figures could not be 

obtained). This support should target production capacity, and infrastructure. These include the 

following: 

 

i) Training:  

Training on production particularly on protection against disease is crucial. Building on the 

production manuals developed by both ADET and Agro-BIG as well as other stakeholders, a 

simplified pictorial manual targeting the primary producers should be developed. TOT can be 

implemented for sustainability of training. 

 

ii) Seed treatment machinery:  

Cooperatives should be supported with seed treatment machinery to reduce exposure to 

harmful chemicals (Thiram). Suitable machinery can be developed based on simple technology. 
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Pic 2. Example of simple seed treatment drums 

 

iii) Bulb Seed curing facilities:  

Curing technology should be developed for the cooperatives so as to reduce loss of quality 

experienced during the current method, and to break dormancy. This technology can be 

developed for suitability for the two Woredas. The most practical curing methods used in small 

scale onion production is windrowing after harvest. (See Pic 3). However, this method exposes 

bulbs to damage from direct sunlight and soil borne bacteria. In any case, this method is not 

practical for the seed cooperatives as the onions arrive fresh from the production sites. Also, it is 

impractical during periods of rainfall and high humidity. 

 

   

 

Pic 3. Onion curing racks made from local materials. Curing by Windrowing is not recommended 
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3.2 BULB ONION PRODUCTION 

 

3.2 .1 HARVESTING PROCESS 

 

3.2.1.1 Observation of Practice 

 

Harvesting of onions is undertaken with very modest, low level technology. When the onions are 

considered ready for harvest, the stems are slashed by use of a sickle. They are sometimes left to 

cure in the soil for a few days. The bulbs are then hoed from the ground with the traditional hoe, 

loaded into baskets or sacks, and carried off the field.  Limited sorting is undertaken, principally to 

remove diseased and broken pieces, as well as small sized tubers.  It is estimated that farmers lose 

up to 20% at farmgate due to undersized and damaged bulbs.  

 

They are then loaded into sacks and emptied into waiting trucks. 

 

 Pic 4. Traditional hoe typically used for harvesting   

 

 

At the moment, the onion producing coops do not play a significant role in harvesting and sale of 

onions. Also, there is no evidence of economically significant consolidation or storage which takes 

place, either in Fogera or Mecha. This is despite evidence that storage of up to 4 months during the 

winter would significantly improve the incomes of farmers by 80 to 100%, mitigating price 

fluctuations. (See figure 1) 
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Table 1. Economic advantages of establishing storage mechanism for onion (1 

quintal = 100 kg) (A. Tesfaye, 2003) 

 

In an effort to ensure produce is sold at the best price per weight, a farmer will typically harvest 

onions which have not dried or cured sufficiently. They will typically irrigate within a day of harvest, 

contrary to recommended practice which requires at least 15 days dry period before harvest with 

no irrigation. This practice is extremely widespread in both Fogera and Mecha, and points to a lack 

of knowledge on proper harvest technique. 

 

Drawbacks and challenges in Harvest process are summarized as follows: 

i)  Harvest equipment used is not labour efficient. However this is not a significant drawback and 

is similar to practice among smallholder growers around the world. 

 

ii) Harvest loss due to the use of low technology harvesting tools and techniques is estimated to 

be 5%.  Economic loss of conventional harvesting technique is estimated to be Birr 2600.00 per 

ha and this accounts for 10% of gross incomes 

 

iii) Traceability is not maintained or documented at any stage of harvest and transport. This may 

not be significant for the present, but will be necessary in implementing a proper food 

management system that complies with international standards once the value chain develops. 

 

iv) The harvesting of onions which are not dry results in serious loss of quality as the shelf life is 

significantly reduced. It also denies the farmer or trader any chance of storage and thus 

mitigating price fluctuations. 
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v) Failure of any consolidation and storage leaves the farmers exposed to price fluctuations and 

exploitation by traders. This seems to happen on a regular basis. 

 

3.2.1.2 Potential Interventions in Ware Bulb Post harvest 

 

3.2.1.2.1 Producer Training and  Capacity building program 

 

To address the lack of skills in harvesting technique among the farmers and the importance of 

proper harvesting technique to preserve quality, a training program should be designed and 

implemented. The program will be designed to deliver the message in as simplified manner but with 

high retention by the farmers. The program will complement the current training underway with 

the  

 

Ideally, the training program strategy will be as follows: 

 

 

 

i) Sustainability: 

The Program will follow a 2 tier system, starting with a Training of Trainers consisting of 

grassroots contact farmers and technical assistants, including leadership of coops and farmer 

groups. These will be responsible for training and follow-up of their target farmers and are 

themselves supervised on a regular basis by the trainers. 

 

Each farmer trainer will be assigned a group of producers with the cooperative and this in turn 

will be administered at the cooperative or union level (in the case of Koga). 

 

ii) Development of simplified pictorial training manual on onion production and harvesting: 

A training manual can be developed building on the existing detailed manual, which can 

effectively be used by the farmer trainers. Pictorial manuals have been used with effect in Kenya 

and Tanzania (TMEA Project: Enhancing East Africas smallholder farmers access to markets 

through standards compliance 2011-2014). 
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Pic 5. Simple pictorial training manual effective in grass-root training and follow-up 

 

 

 

3.2.1.2.2 Onion Curing and Storage facilities 

 

To address the lack of storage of onions, curing and storage facilities will be constructed at the 

Cooperative level as well as simple structures on individual farms. This can be done in collaboration 

with the cooperatives. 

 

Onions will store well if dried properly. Drying has the advantage of increasing shelf life and reduces 

disease incidence. (FAO Post Harvest Compendium/Linus Opara/2008). The growers can cure the 

onions on their farms using simple curing racks, then transport to the cooperative for storage. 
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Pic 6. Curing racks made of timber which can handle large volumes. 

 

 
Pic 7. Simple curing rack design for use by individual small holder farms. 

 

 

 
Pic 8. Simple store for Potato and Onion (ADET, Bahir Dar). The design Uses the 

principle of ventilation and darkness and is made of locally available material. 

 

Work done on Natural Ventilated Onion Storage Structure (NVOSS) (Laik Kebede and Shimelis Aklilu 

2007), shows that it was effective in storing bulbs for up to 2 months with acceptable losses. It is 

expected that with proper curing, this performance will improve substantially. This can be explored 

as a viable technology, and up-scaled for bulk storage. 
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3.2.2    Bulb Onion Post Harvest Handling and Transport 

 

3.2.1.3 Observation of Practice and Technology 

 

It is estimated that onions incur up to 30% losses due to poor post harvest handling and transport in 

the two woredas. Lack of treatment, curing, and use of poor quality packaging material causes 

rotting and early sprouting. 

 

Handling is undertaken by the farmers, then the trader, then the wholesaler/ retailer. The onions 

are transported mostly loosely in open trucks, after which they are shovelled into bags at the 

market, where they are weighed and sold to retailers. The retailers then sell in bags or pour into 

temporary structures where limited grading is done according to size and damage. 

 

There are basically two market trails after harvest. In the first the harvest process commences only 

after traders have indicated willingness to buy. The trader will have prior information on which 

fields are ready for harvest through scouting. He will then communicate to the producer with a 

price offer. Often the trader will supervise the harvesting activity. The trader will then either bag 

the produce in PVC sacks, or load into an open truck which is leased for the purpose, and transports 

to market. These mainly target the wholesale market outlets such as Bahir Dar, Gondar, Mekele, 

etc. Here the onions are bought by wholesalers or retailers and hotel suppliers.  

 

               
Pic 9. Common Modes of transport to local market 

 

In the second market trail, the producer will harvest at his own initiative, and transport the produce 

to the local market using muleback or mule drawn carts, where it is bought by wholesalers or 

directly by retailers. This trail is typically for low producers and the onions are absorbed in the local 

markets fetching relatively lower prices at Woreta, Mecha, etc.  
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Pic 10. Onions transported loosely or in bags in trucks and shovelled into PVC 

bags of the waiting retailers. 

 

Local transport is carried out in open mule drawn carts which are flatbed design, or on muleback. 

 

 

                                                     
Pic 11. Market traders sorting and grading onions in holding bins for sale to 

retailers. 

 

Drawbacks and challenges of these practices and technologies are summarized as follows: 

 

i) Transport systems give rise to massive damage and loss of quality of the Bulbs, of upto 30 %.  

(Agro-BIG Value Chain Analysis). Flat bed Mule drawn carts cannot transport effectively as the 

design does not allow for stacking. Mule back is limited to 150kgs weight to avoid overburdening 

the mule. Open trucks expose the bulbs to sunlight and wind, further compromising the quality.  
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ii) The process of transporting onions loosely in trucks and shovelling onions into pvc bags is 

particularly damaging, and does not conform to good food safety Practice. This practice can be 

substituted with transport in rigid crates, or packing in PVC netting. 

 

iii) Packaging material is predominantly PVC bags as they are cheap and, versatile (3,4 Br as 

opposed to 11 Br for Sisal bags). However they are not recommended due to the lack of 

ventilation which degenerates quality. The capacity of 100 kgs also prevents penetration of air 

through the  bag. It also is more difficult to manage, and therefore exposes onions to mechanical 

damage. Disadvantages include the risk to post harvest infection of bulbs through recycling, lack 

of ventilation, bulkiness when empty, lack of visibility of the onions (FAO Post Harvest 

Compendium, 2008). Sisal bags are often preferred by traders (Gondar) but are more expensive 

thus less used. They have better ventilation and visibility of onions. 

 

 
Pic 12. PVC bags commonly used. (Madeberia) They have a capacity of 100Qtls 

 

3.2.2.2 Potential interventions: 

 

3.2.2.2.1 Farmers skills and Capacity building  

A training program will be developed in proper harvest and post harvest procedure so they can 

increase the marketability of the onions. This will be based on good practice in food quality 

management (ISO 22000) simplified for small holder farmers in Fogera and Mecha. Roll out of the 

training will be based on a 2 tier system of TOT. (refer to 3.2.1.2.1) 

 

 3.2.2.2.2  Introduction of Nets to replace PVC bags 

Internationally, PVC open mesh Neting are the preffered packaging material for onions. (FAO Post 

Harvest Compendium 2008) Advantages include: 

i) They are lightweight and small bulk when empty 
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ii) Usually two sizes: 12.5kgs and 25kgs weight, which ensures even ventilation through the bag 

rather than around it. 

iii) They are easier to close therefore more convenient and labour efficient. 

  

Bags are available as per specification. Companies such as A to Z (Arusha) design PVC netting and 

rigid packaging material in East Africa.  

            
 

Pic 13. Onion in netting: More effective due to ventilation  

 

 
 

Fig 1. Comparison of PVC (Madaberia), sisal and plastic/wooden crate in shelf life of onion. 

 

 

 

Overview of Findings in Potato Value Chain in Fogera and Mecha 

 

The Potato is an important food crop in Ethiopia, as it plays a critical role in the country’s food 

security policy. Additionally, the crop is gaining in commercial importance with increasing 

interest from private and international investors. In the two woreda, it is particularly important 
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in Mecha (Koga Irrigation Project) where 41% of the 5,060 ha in the command area are under 

the crop. 

 

Seed potato supply is a major challenge for the producers. Improved varieties do not reach 

most of the potato growers because of inadequate multiplication and distribution systems. 

Seed production has not sufficiently attracted commercial producers. Current interventions 

include development of seed multiplication cooperatives in the highland areas to supply the 

lowland irrigated producers. Constraints to this system include lack of adequate storage and 

transport facilities. Also, improved seed competes with locally available seed from traders due 

to cost, and perceived poor quality of the improved seeds. This compromised the farmer’s 

adoption of the improved varieties. The Varieties grown are targeted to local and rural urban 

consumers 

 

In Mecha, there are two production seasons, summer (May to June) and winter (October to 

January). Irrigation is used during winter, and rainfed during summer. Irrigated production is 

challenged by Bacteria wilt, whereas rainfed production is challenged by Late Blight. The soils 

are moderately acidic (less than 6) which makes it ideal for potato production. 

 

Potato production in Mecha competes with grains (wheat, maize). Principally because of 

marketing, as the grains are grown on government contracts which provides a guarantee of 

sale, and is therefore preferred by growers. However, contract growing of potato has been 

introduced through ETFruit, signed with the Koga Irrigation Users Marketing Cooperative Union. 

The contract is two tiered. Pricing is set seasonally, based on prevailing wholesale prices rather 

than on pre-calculated schedules. This may undermine its purpose as a market stabilizer. 

Currently, the ETFruit contracts do not include a large percentage of the growers in Koga.  

 

Other marketing strategies which the union is pursuing include contracts with Bahir Dar 

Consumer Coop union, and institutional consumers. The main challenge is in excessive 

bureaucracy involved. 

 

Post harvest handling is carried out by traders and consists of simple grading and sorting, 

bagging, and transport to the markets, using hired labour. Market differentiation is based on 

size with generally two grades.  It is not clear what volumes are produced for fresh and 

processed. 

 

3.3 Seed Potato Supply System 

3.3.1 Observation of practice 

Potato seed production is supported by the Ethiopian Institute of Agricultural Research and 

(EIAR) supported by ASARECA and CIP. These have formed a government recognized unit to 
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undertake monitoring and Evaluation of the seed multiplication and supply system. Further 

research is conducted through ADET on national performance trials. 

 

 

 

Generally the system is as follows: The Seed producing cooperatives are based in the highlands. 

Seed is stored in Diffused Light Storage structures to enable proper sprouting, and transported 

and delivered to the mid and lowland producing coops. Seed is not recommended to be 

produced in the lowlands due to the higher prevalence of disease in the lower lands which 

would compromise seed quality. 

 

Transport of the seed potatoes is challenged by the packaging material which consists of PVC 

bags. These cause excessive damage to the sprouted resulting in poor viability. This lead to 

farmers lack of confidence in the quality of the seeds.  

 

The alternative informal system comprises of local traders who sell low grade potato tubers as 

seed, and farmers retain their own low grade potato for planting. The two systems are 

competitive. Informal system supplies 98.7 % of the seed (Gildemacher et al 2009). This system 

is predominant among small holder potato value chains in Ease Africa. 

 

Supply of quality and variety seed is a key aspect of the value chain, as it will support 

diversification and value addition which is apparently a national strategy.  The seed 

multiplication has been established or supported in Guna, Sekela districts, and Awi, and in 

Mecha, Debre Yakob. It is not clear how many cooperatives are in operation, but it is apparent 

that more of them will need to be set up in order to increase the supply of quality seed to 

support the developing Value chain. 

 

The drawback and challenges of seed supply system can be summarized as follows: 

i) Lack of adequate DSL storage facilities for the seed growers coops in the highlands.  

ii) Lack of proper packaging and transport facility for the seed potatoes. In the absence of 

proper transport facilities, the cooperatives have resorted to transporting unsprouted 

seeds, and subsequently  they are subject to storage and sprouting in ambient 

conditions in the lowlands, resulting in weak seeds. 

iii) Low adoption rate of the improved varieties among farmers, 

 

3.3.2 Potential Interventions 

 

3.3.2.1 Construction of DLS Facilities for Seed Coops 

Diffused Light Storage is critical for production of seed potato. It has been shown that sprouting 

potatos in conditions of diffused light and low temperature results in healthy sprouts and strong 
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tubers, as opposed to sprouting potatoes in ambient conditions. It therefore has a significant effect 

on production (FAO, Natural Resources Management and Environment Department). 

 

There is much information and experience in Diffused Light Storage in Ethiopia. AgroBIG can 

identify some of the research done by ADET, CIP, SUPHORT and others to adopt a design that is 

most effective. In principle, the structure should ensure the following: 

i) Roof should preferably not be tin as this will increase the temperature. Thatched roof is 

sufficient.  

ii) Roof should be wide enough to cover the full store, 

iii) Shelf height must be at least 1 ft high 

iv) The lowest shelf should be 3 feet above the ground to prevent rain splash and facilitate 

ventilation. 

v) Store should be protected from insects, rodents and birds (mesh wire). 

                   

Pic 14 DLS stores made from local materials 

Apparently, DLS stores made from local materials, (Eucalyptus poles) have a shelf life of 3 years. In 

order to increase this shelf life, it is recommended that tnhey be reinforced with concrete at the 

base. 

 

3.3.2.2 Introduction of rigid plastic crates for transport of sprouted seed  potato 

As an alternative to PVC bags which result in massive damage to the seed potatoes, rigid plastic 

crates are recommended. These will enable effective transport, and reduce damage. The 

recommended parameters are 15 to 20 kgs capacity, interlocking for better stackability. 

 

Rigid crates are used worldwide for hygienic transport of fresh produce and have been shown to be 

effective in protecting quality. The quality of the crate is of importance as it will determine shelf life 

and utility.  
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Pic 15. Rigid plastic crates suitable for produce transport.  

 

Agro-BIG has commenced a program for crates and collection sheds mainly in Fogera, 

focussing on Onion and other vegetables. 

 

 

3.4 Ware Potato Harvesting procedure 

3.4.1 Observation of practice 

 

It was not possible to observe harvesting procedure as it was off season during the study. However, 

interviews with farmers and farmer coop officers were conducted and the following was noted. 

 

Harvest of potatos is undertaken in the traditional manner. Oxdrawn plough known as Maresha are 

used to loosen the tubers, which are then collected by workers. This results in damage to the 

tubers, although no data was found on the extent of damage, this is concluded through visual 

observation. 

 

Damage on ware and seed potato is made more serious due to lack of curing facilities or systems 
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Pic 16. Observed Mechanical damage of potato by oxborne plough (Maresha). 

 

 

The potatoes undergo a simple grading and sorting, to remove the damaged and diseased tubers, as 

well as the small tubers. This is done under the supervision of the traders. These rejects are often 

retained for seed. Figures for Farmgate loss were not available.  

  

Harvested potatoes are bagged in PVC bags mostly of 100kgs and transported to the market by the 

traders in trucks, mostly 5-7ton carriers. The bags are not standardized in weight and are often 

increased up to 130kgs by adding tops to the bag. This practice is widespread in East Africa. In 

Kenya, The national government recently enacted amendments to Cap 138  (the Agriculture Act) 

enforcing a 50kg maximum bag capacity for potatos, despite resistance from some quarters (mostly 

traders). The effect of this enforcement is yet to be seen, but is worth studying. 

 

There is little other post harvest activity that is undertaken on the potato, including storing of ware 

potato in either woreda. In Mecha, the Koga union has plans to establish cold store for vegetables, 

but it is not clear that this will be applicable for ware potato storage. 

 

This is despite anecdotal evidence that storing of potato over a 4 months period during the rains 

will have a positive impact on farmer incomes. This is because farmers tend to avoid production 

during rain by early sowing, therefore resulting in a glut and price fluctuations at the onset of rains. 

Lack of storage facilities also exposes farmers to exploitation by traders. 
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Fig 2 price sensitivity for ware stored in different production areas in Kenya 

 

Studies conducted in Kenya ( “Evaluation of the Potential for Ware storage in Kenya, A. 

Walingo et al, 1999”) Shows that there is a potential for benefiting on price during storage 

in several production areas (See figure 3 ) 

  

 

3.4.2 Potential Interventions  

 

3.4.2.1 Support for completion and adoption of Potato Digger 

The Agro-Mechanization and Food Science Research Center has developed a prototype potato 

digger that will incur less damage on the potato due to a curved design of the blade. (see Pic.16) It 

is recommended that the work of finalising the design be supported, and the prototype be 

introduced to the farmers for adoption.  
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Pic 17. Prototype potato digger shows promising results in efficiency and quality 

maintenance. See table 3. 

 

 
Table 2. Results of trials on Improved Potato harvesting tool comparing different designs: 

Technology Multiplication and Food science Centre, Bahir Dar. 

 

In the absence of this, other designs can be explored that would complement ox-drawn 

implements, as these would have the quickest adoption rate. Further level of mechanisation at 

thients time is not indicated. 
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3.4.2.2 Ware Potato storage structures adoption 

To address ware potato storage, it is recommended that a ware potato prototype store be 

developed and adopted.  

 

 
Pic 18. Ware potato store design using locally available material.   

 

Ware storage design should consider the principles of darkness and ventilation. 

Studies should also be conducted to determine rate of loss in the store.  

 

  
Fig 3 diagrammatic of Night Air Ventilation storage 

 

Ware potato storage can be based on a simple technique referred to as Night Air ventilation. The 

ventilators are opened at night to allow cold air in, then closed during the day to keep the cold air 
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in. For large volumes stores, a fan can be used or simple open hatch. Care should be taken to 

ensure insects and rodents are kept out. 

 

The design must also to take into account the purpose of the ware potato. Storage for processing 

requires different temperatures, due to the production of sugars and reduction of starch. 

Temperature is therefore an important parameter to monitor. 

 

Table 3. Recommended storage temperature of potatos for different uses (Hakan Kibar 

2012) 
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4. SUMMARY OF FINDINGS AND INTERVENTION 

OPPORTUNITIES  
The following table summarizes the findings and opportunities identified for intervention on Post 

harvest  handling storage and transport in the Onion and Potato Value Chain. 

 

ONION VALUE CHAIN 

Value chain Activity Current situation Improvement 

Opportunities 

Agro-BIG Intervention 

Seed quality 

management 

Available seeds are not 

Certified thus no 

guarantee on viability or 

purity  

Strengthen the  

certification process for 

seeds by the BoA, and 

ADET 

Offer structural Support 

to ADET: 

 PVC greenhouse 

  

Seed availability Seeds are multiplied 

through cooperatives in 

the highland areas, but 

supply is inadequate.  

Strengthen the role of 

seed cooperatives by 

capacity building 

Provide Seed treatment 

bins for coops, 

undertake practical 

training in seed 

production in 

collaboration with BoA 

Harvesting Onions are harvested 

wet, thereby 

compromising quality 

Low tech hoes are used 

for harvesting 

Farmer Capacity 

building through 

training 

Develop simplified 

training manuals and 

TOT program Targeting 

small holders 

Curing and Storage  No commercial storage 

is undertaken. 

Curing/ drying is done 

on the ground. 

Establishment of curing 

and storage systems at 

Coop level and farmer 

level. 

Provide simple tech 

curing and storage 

structures for the coops 

and  

Packaging and 

Transport 

Predominantly use of 

standard PVC bags 1 

Qnt Use of mule carts 

and 5ton trucks to 

market. 

Adoption of PVC netting 

for packaging. 

Provide coops with 

onion Netting. 

POTATO VALUE CHAIN 

Value chain Activity Current situation Improvement 
Opportunities 

Agro-BIG Intervention 

Seed supply Seeds are produced by 
seed coops in highland 
zones, and transported 
to lowland for planting 

Better Transport of 
sprouted seeds to 
increase performance  

Introduction of rigid 
plastic crates to seed 
coops. 
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Provide DLS stores for 
the Seed coops 

Harvesting Use of low tech mule 
drawn ploughs which 
cause damage 

Develop technology to 
improve performance of 
plough 

Support development 
of Potato digger tool 
(AFSRC) 

Packaging and 
Transport  

Use of PVC 1 qnt 
capacity bag, on trucks 

Standardization of bag. Work with Amhara 
authorities and 
stakeholders to 
implement standard 
bag. 

Storage No significant storage is 
undertaken 

Introduce storage of 
potato 

Provide ware storage 
structures for identified  
unions, farmer coops 
and farmer groups 
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