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Abstract 

In Ethiopia, lower productivity of potato production has been one of the significant 
contributors to food insecurity. Considerable efforts have been made by the government, 
NGOs and researchers in generating, introducing and disseminating appropriate potato 
technologies to boost the production and productivity of potato. The objective of this study 
was to identify the status and performance of potato seed supply and factors that determine 
potato seed supply system in West Arsi zone. A multi-stage random sampling procedure was 
used to select 120 sample potato producers and 21 traders using probability proportional to 
size. Descriptive statistics and econometric model were used to analyze data. In West Arsi 
zone, informal, and alternative potato seed systems co-exist which accounts for 83.71 
and16.29%, respectively. Access to market information and credit service plays an important 
role in accessing of improved potato seed supply system by smallholders’ farmers. Therefore, 
any interventions that make farmers access to above mentioned service of the households 
have better enhances farmer’s access to potato seed in the area. Farm income effect farmer’s 
access to potato seed supply system. Therefore, household farm income should be increased 
to enhance access of potato seed supply systems. Meanwhile land allocated for potato 
production and potato yield obtained have a positive effect on farmers access to potato seed 
supply system. Therefore, land allocated for potato production should be increased by using 
rent-in and shared-in land to enhance access of potato seed supply systems and potato yield 
have to be increased by using different agricultural technologies.   
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1. Introduction 

Ethiopia is one of the fastest growing economies in Africa. In the last decade, the Ethiopian 
economy registered a growth of 11 percent per annum on average in Gross Domestic Product 
(GDP) (MoFED, 2014) compared to 3.8 percent in the previous decades (World Bank, 2015). 
This growth has largely been supported by a relatively high growth in the agricultural sector. 
The importance of agriculture in Ethiopia is evidenced by its share in GDP (43%), its 
employment generation (80%), share of export (70%) and providing about 70% raw material 
for the industries in the country in 2012/13 (UNDP, 2013). Thus, it is not surprising that 
policy action in Ethiopia is largely based on influencing the dynamism of the agricultural 
sector. 

In GTP-II period, agriculture will remain the main driver of the rapid and inclusive economic 
growth and development. It is also expected to be the main source of growth for the modern 
productive sectors. Therefore, besides promoting the productivity and quality of staple food 
crops production, special attention will also be given to high value crops, industrial inputs 
and export commodities. To this end, addressing constraints entrenched in the agricultural 
development and marketing systems will be given utmost emphasis and priority (NPC, 2016). 

Vegetables and root crops took up about 1.69% and 1.82% of the area under all crops at 
national level respectively which is very low in area coverage when compared to grain crops 
that cover 81.27% at national level. Potato shares 0.53% from all crops at national level as 
well as 29.21% area coverage out of vegetable crops respectively. Potato also production in 
quintals contribute 19.90% to total vegetable crop production at national level. The average 
national productivity of potato was 13.768 where as 9.77ton/ha in West Arsi zone which is 
even less than the national average productivity (CSA, 2017).  

Regardless of the good environment and efforts made to the sector yield of potato is suffering 
from being low. According to Geldermann and Elmar (2013), the average potato yields in Sub 
Saharan Africa stand at 7.8 tons per hectare, while it is 6-8 t/ha in Ethiopia. However, in rare 
cases yields of 25 tons/ha are, being attained by progressive farmers using best production 
practices, under the same rain-fed conditions as their neighbors who attain yields of 5-6 tons 
per hectare. This yield gap can be attributed to the use of low quality potato seeds, poor 
disease management, inadequate soil fertility management and inadequate seed and ware 
potato storage conditions (Hirpha et al., 2010; Emana & Nigussie, 2011). Accordingly, Works 
have been done on varietal development in collaboration with some international 
organization (CIP) which resulted in the release of 29 improved varieties nationally. Potato is 
short duration crop of 3-4 months that can yield up to 50t/ha worldwide and up to 30-35 t/ha 
in research station in Ethiopia (Endale et al., 2008b). However, the same scholar indicated 
that average tuber yield of potato was almost constant between 6-8 t/ha in the last 20-30 years 
under farmers condition in Ethiopia.  Further, the crop under farmer’s production level is 
suffering of major challenges in retaining and accessing quality seed potato due to the 
existence of long single rain fed growing season in most areas, virus and pathogen affected 
planting material, low productivity, poor storage condition and high levels of rural poverty.  
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According to the Bezabih and Mengistu (2011) West Arsi is a major potato producing zone in 
Oromia National Regional state that smallholder farming has diversified from staple food 
subsistence production into more market oriented and high value commodities. As indicated 
by the same authors, Shashemene district is hub for potato seed supply source used in the 
SNNPR and Tigray regions where seed and ware potato are produced twice in a year without 
using supplementary irrigation. Potato is a major food and cash crop produced in Shashemene 
district (DOA, 2016). Further, the area is seen as a hub for seed and tuber potato supply 
system in the country. Therefore, in response to answer the above defined problems this 
project will make effort to minimize risk related to the commodity and enhancing the 
productivity to bridge the research gap with the following research activates have different 
objectives.   

The supply of any seed material depends on the availability of seed from the formal and the 
informal sectors, and their ability to develop and provide seeds of the cultivars needed to the 
local producers (Yealembirhan, 2007). The seed system in Ethiopia consists of the formal 
seed sector, the informal (farmers’) seed system, as well as the occasional emergency seed 
programs, which are often operated by some NGOs and relief agencies (Belay, 2002). 

Generation and transfer of improved technologies are critical prerequisites for agricultural 
development particularly for an agrarian based economy such as of Ethiopian. Despite the 
release of several technologies, particularly of improved crop varieties, there has been limited 
use of improved seeds by the majority of farmers (CSA, 2010). According to Adane et al. 
(2010) unavailability of quality seeds at the right place and time coupled with poor promotion 
system, is one of the key factors accounting for limited use of improved seeds, which further 
contributing for low agricultural productivity. Poor availability and promotion of improved 
seeds is due to inefficiency of the seed systems of the country.According to the Abebe and 
Lijalem, (2010) report the major challenges of the seed system of the country are;- lack of 
proper linkage between different actors involved in seed systems, inadequate supply of good 
quality seed at affordable prices, focus on few crops (maize & wheat) in the formal system 
and other beneficial crops (such as pulses, vegetable especially potato & oilseeds) remain 
orphan, low level of private sector involvement in the formal system, inefficient seed 
promotion, distribution and marketing mechanisms, weak variety release and weak seed 
quality assurance system.  

1.1 Statement of the Problem 

Potato has been considered as a strategic crop by the Ethiopian government aiming at 
enhancing food security and economic benefits to the country. As the population grows 
rapidly, increased productivity of potatoes can improve the livelihood of smallholder potato 
producers and is required to meet the growing demand (Gildemacher, 2012). In addition, 
potato is regarded as a high-potential food security crop because of its ability to provide a 
high yield of high-quality product per unit input with a shorter crop cycle than major cereal 
crops like maize (Adane et al., 2010). In areas where there is relatively good market 
infrastructure, potato has become the leading cash crop and one of the most important food 
security crops to farmers (Agajie et al., 2010). 
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The economic growth strategy of Ethiopia places high priority on improving agricultural 
productivity to achieve household food security, alleviate poverty and stimulating growth in 
non-farm activities. These plans have been targeted toward making the country free from 
foreign aid by ensuring farmers reap maximum benefits from the agricultural sector (MoFED, 
2015). The plan aims to achieve these objectives among other things by increasing 
agricultural productivity through the promotion and dissemination of improved agricultural 
technologies on selected food crops (Abebe et al., 2013). Considering potato as one of the 
strategic crop aiming at enhancing food security and economic benefits to the country, 
Ethiopian government has worked with International Potato Center (CIP) partner to introduce 
many new cultivars over the past three decades to promote adoption of improved potato 
varieties even though most Ethiopian farmers still grow older local cultivars (Kolech et al., 
2015). 

National Potato Research Program of Ethiopia with collaboration of CIP and other 
stakeholders have released more than 29 improved potato varieties to enhance its productivity 
(MOA, 2012). Despite of such release, adoption of improved potato varieties is still very low. 
Nationally, about 77% of Ethiopian potato land is planted to local cultivars each year (Kolech 
et al., 2015). As indicated by the same authors, 70 to 90% of Ethiopian farmers grown at least 
two local cultivars each year. Different research centers (ATARC, HARC and KARC) with 
the collaboration of Shashemene DOA introduce, promote and disseminate improved potato 
varieties. According to Bezabih et al. (2014) Shashemene is the dominant local potato 
varieties grown district. Habtamu et al. (2010) indicate that only 30% of potato producer 
farmers use improved potato varieties for production in Shashemene district. 

Vegetables are integral part of the farming system in Ethiopia. They are grown as sole or 
intercropped, rainfed or irrigated and plays crucial role in the economy of the country. Its 
demand is growing, implying the need for concerted effort to improve its productivity 
through sustainable supply of high yielding vegetable varieties (Bezabih et al., 2014). Potato 
has been considered as a strategic crop by the Ethiopian government aiming at enhancing 
food security and economic benefits to the country (Gildemacher, 2012). However, potato 
yields are relatively low in developing countries (FAO, 2013). This is true in Ethiopia in 
general and West Arsi zone in particular which is 13.77 and 9.77ton/ha, respectively (CSA, 
2017).  

98.7% of potato seed supply in Ethiopia is through informal (farmers) seed system and only 
1.3% through alternative supply (Adane et al., 2010). Having in mind the importance of 
integrating the formal seed sector to that of the informal seed sector, in recent years’ research, 
extension and development programs in Ethiopia have adopted farmer-based seed production 
and marketing scheme (FBSPMS), participatory approaches that unify the efforts of various 
stakeholders concerned with agricultural development with the aim of overcoming formal 
research-extension linkage weaknesses and improve localized seed availability on a 
sustainable basis begun to surface (Gezhaegn, 2008). One of these approaches has been 
community-based secondary seed multiplication schemes, whereby farmers’ roles are shifted 
from passive recipients to that of active seed producers, and eventually serve as secondary 
seed sources and disseminators.  



Journal of Food Industry 
ISSN 1948-545X 

2023, Vol. 7, No. 1 

 5 

As a result, research and development practitioners developed different models for effective 
seed delivery. The overall objective of different seed supply models was to ensure seed 
security by enhancing the availability and accessibility of seeds. To this regard, participation 
of farmers in seed production could be considered as an alternative strategy in securing the 
seed demand of the majority of the small holder farmers. Thus, farmers will be trained to 
produce quality seed for their own use and for local seed provision to explore opportunities 
for small-scale seed enterprise. So, based on this idea farmer-based seed production and 
marketing schemes is designed as an alternative strategy to increasing farmers’ access to and 
the availability of  seeds of improved varieties in the study area after factors influencing 
them to produce improved potato seed identified. This, in fact, affects the process of 
technology adoption and efficiency of potato production. 

However, there were no comprehensive earlier studies which investigated on the status and 
performances of potato seed supply system in the study area. Virtually, no study has been 
done on factors affecting potato seed supply among potato producing farmers in West Arsi 
zone. Thus, there is a little knowledge about the level/status of seed supply and the 
underlying factors affecting them in West Arsi zone. This study, therefore, aims at assessing 
the status and determinants of potato seed supply, with a view to filling the existing 
knowledge gap. 

1.2 Research Questions 

 What is the status and performances of potato seed supply systems in West Arsi zone? 

 What are the factors determining potato seed supply system in west Arsi zone? 

1.3 Objectives of the Study 

The overall objective of this study was to assess the status and performance of potato seed 
supply and factors influencing potato seed supply in West Arsi zone, Oromia National 
Regional State, Ethiopia. 

Specific objectives of the study  

 To describe the status and performance of potato seed supply systems in the study 
area 

 To identify factors that determines potato seed supply in west Arsi zone 

2. Methodology 

2.1 Description of the Study Area 

This study was conducted in selected districts of West Arsi zone, Oromia region. West Arsi 
zone is one of the major potato growing zones of Oromia administrative region, Southern 

Ethiopia. The districts were selected based on the potato production volume. 

2.2 Data Types, Sources and Methods of Data Collection 

Both primary and secondary data source were used for this study. This research was primarily 
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based on primary data generated through cross-sectional survey during 2018 production 
season. The primary data was collected using structured questionnaire, key informant 
interviews, and focus-group discussions. Semi-structured questionnaire: semi-structured 
questionnaire was used to collect primary data on potato seed supply related information. 
Both closed and open-ended semi-structured questionnaire prepared to generate the required 
information. Prior to the actual data collection, semi-structured questionnaire was pre-tested 
to ensure clarity, validity, and sequence of the question. The questionnaire was pre-tested in 
each selected Woreda and revised according to the feedback obtained. Then, the final 
semi-structured questionnaire was employed to collect data from the sample potato producing 
farmers. Key informant interview: This was used to collect more information from some 
key informants on pertinent issues. This helps to understand better the issues that could be 
raised and to triangulate the answers provided by the respondents. To obtain the views of key 
informant interviewees, checklists were prepared and information was collected through 
unstructured interview. Key informant interview was conducted with government officials 
and development agents in each sample Woreda of West Arsi zone. Focus-Group 
Discussions (FGD): This wase made on the issues related to potato seed supply system 
among potato-dominated smallholder farmers operating in the potato-dominated farming 
system. This helps to take into account different points of views and helps to strengthen or 
argue against some answers of farmers based on the results obtained. Accordingly, with the 
help of checklists/unstructured question discussions was held with selected potato producing 
farmers to get some general information about potato seed supply system in the selected 
Woredas of West Arsi zone.  

To complement the primary data, secondary data was collected from both government and 
Non-Government Organizations (NGOs). The major sources of secondary data was from both 
published materials and online resources such as Central Statistics Agency (CSA), Food and 
Agriculture Organization (FAO) data base and West Arsi zone agriculture office. 

2.3 Sampling Procedure and Sample Size 

The study was based on the data that was obtained through a farm household survey 
administered to sample farm households drawn through multi-stage sampling techniques. The 
three-stages that involve the selection of (1) sample Districts, (2) Kebeles and (3) smallholder 
farmers are as follows:  

Stage 1: In the first stage, four Districts was purposively selected based on potential of potato 
volume of production from 12 districts of West Arsi zone with the collaboration of West Arsi 
zone agricultural office expert.  

Stage 2: In the second stage, two potato growing Kebeles was selected from each of the four 
selected Districts using simple random sampling method.  

Stage 3: In the third stage, 120 farm households were randomly selected from lists of names 
of household head in the Kebeles using simple random sampling. Accordingly, a sample of 
one hundred and twenty (120) farming households were collected based on sample 
determination formula of Yamane (1967) as follows: 
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Where, n = is the sample size of potato producer households, N= total number of households 
producing potato in the districts, e= level of precision considered 9%.The probability 
proportional to size were to select sample farmers from each selected Kebeles of the study 
area.  

2.4 Methods of Data Analysis 

In this study, descriptive and inferential statistics and econometric models were used to 
analyze data.  

2.4.1 Descriptive Analysis 

Descriptive statistical tools such as average, ratios, percentages, frequencies, etc. were 
applied to describe household and farm characteristics of the study areas while inferential 
statistical methods such as χ2, t -tests was used to see the relationship b/n variables of 
interest.  

2.4.2 Econometrics Model 

The purpose of this section is to describe the analytical models for estimation of source of 
potato seed supply inefficiencies and its determinants. Probit model was used to analyze 
factors that determine potato seed supply inefficiency.  

3. Result and Discussion 

3.1 Description of Seed Potato Farmers 

Seed potato farmers allotted substantial area of total operated land for potato production, i.e., 
44.21% (0.42 from 0.954 ha). Of the total land area allotted for potato production more than 
46% was allotted for seed potato production indicating that seed potato production was 
among the most important agricultural activities in the zone. The area of rented in land and 
the area of land allotted for seed potato production were almost equivalent indicating farmers 
rented in land mostly to seed potato Table 1.  
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Table 1. Demographics, agricultural land, production activities of seed potato farmer 

 

3.2 Types of Seed Potato Systems  

Seed systems can be defined as the ways in which farmers produce, select, save and acquire 
seeds (Sthapit et al. 2008). In West Arsi zone, we identified two seed potato systems, namely 
informal, and alternative. Both of the systems are briefly explained below. The informal seed 
potato system is a seed potato system in which tubers to be used for planting are produced 
and distributed by farmers without any regulation. This seed system exists in all potato 
growing districts of West Arsi zone. It is the major seed potato system. As the study result 
show that it supplies 83.71% of the seed tubers required in study area. The seed tubers 
supplied by this system have poor sanitary, physiological, physical and genetic qualities 
(Lemaga et al. 1994; Mulatu et al. 2005a; Endale et al. 2008a; Gildemacher et al. 2009a). The 
alternative seed potato system is a seed potato system that supplies seed tubers produced by 
local farmers under financial and technical support from NGOs and breeding centers. As the 
study result revealed that the alternative seed potato system supplies about 16.29% of the 
total supply (Table 2). 

 

Items Mean±Std. dev. Range 

Age  37.64±11.6 18-63 

Experience in potato production 17.17±9.73 2-40 

Household size 8.56±3.51 1-18 

Own land holding (ha) 0.95±0.58 0.125-2.25 

Rented in land (ha) 0.18±0.39 0-2 

Sharecropped land (ha)  0.056±0.18 0-1 

Land cultivated under potato (ha) 0.42±0.17 0.125-0.75 

Land allocated under potato seed (ha) 0.196±0.136 0.063-0.75 

Experience in seed potato production (years) 4.56±2.13 2-12 

Average potato yield (qu/ha) 97.325±51.74 20-240 

Actual seed potato yield (qu/ha) 69.05±36.67 10-160 
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There is no local seed business project/specialized potato seed growers/community–based 
local seed growers in West Arsi zone. There is no also primary cooperative producers 
participate on potato seed tuber production. Formal seed system doesn’t participate on potato 
seed suppliers in the zone. The main source of potato seed during planting time for potato 
production was from West shoa zone especially from Jeldu district. As information source of 
zonal agricultural office indicate that market channel of potato seed tubers was 1, producer 
from jeldu district → cooperative → customer; II 2, producer from jeldu district → collecting 
asseblers → customer; 3, producer from jeldu district → wholesaler → customer. Both local 
and improved potato seed varieties used for production in zone. Regarding to marketing issue 
(Unbalanced buyers and seed suppliers, absence of seed promotion and insufficient 
understanding of market mechanism). There are three potato seed tuber production method in 
the zone such as by-product of ware potato, by positive selection and by a separate plot for 
potato seed production. In general potato seed production based on market push has to 
change to customer oriented through strength market linkage (potato seed producer and 
customer).  

 

Table 2. Potato seed supply system exist in West Arsi zone 

No Seed system existed Mean±Std. dev. Remark  

1 Informal 83.71±34.235  

2 Integrated  16.29±33.889  

 

3.3 Current Status of Seed Potato Systems in West Arsi zone  

The main characteristics describing the current status and performance of seed potato systems 
in West Arsi zone are summarized in Table 3. 

3.3.1 Seed Potato Production and Storage 

3.3.1.1 Seed Potato Production Methods 

Generally, in West Arsi zone, there is few separate plot and management for seed potato 
production. Mostly, potato tubers are sorted into ware and seed immediately after harvest. For 
most potato producers seed potato is usually considered as the by-product of ware potato. 
Only some farmers in the West Arsi zone of Oromia have recognized the problems of using 
part of ware potato as planting material, such as disease transmittance and resulting yield loss. 
Some farmers practice positive selection and some also grow seed potatoes on a separate 
piece of good quality land. In our survey in 2010, 28.33% of the farmers in the west Arsi 
zone area produced seed potatoes by positive selection, whereas 7.5% of the farmers produce 
potato seed by negative selection. 24.17% zone farmers produced seed potato on separate 
plots (Table 3).  
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3.3.1.2 Seed Potato Storage Methods 

Seed potato storage is a common practice in all potato producing areas of West Arsi zone. 
Farmers store seed potato by leaving the tubers in the soil un-harvested (postponed 
harvesting); by other traditional storage methods like in a local granary, on bed-like structures 
or the floor in their house. Because of storage and other post-harvest problems Ethiopia loses 
30– 50% of its potato production (Endale et al. 2008b) which is true for study area. As the 
study result revealed that in West Arsi zone, 1.66% of the potato farmers leave seed potatoes 
in the soil harvested. 71.67% of the farmers use traditional mechanism of potato seed storage 
like local granary/Gotera in the study area. 10% and 16.67% of the farmers use sacks and bed 
like structure for potato seed storage, respectively. Seed and ware potatoes are stored side by 
side in the same store or home. In the Shashemene district, farmers cover stored ware and 
seed tubers with teff straw to protect the tubers from sun light. They use a thicker cover for 
the seed than for the ware. The farmers increase the thickness of the seed tuber cover a few 
weeks before planting. The farmers believe that an increase in the thickness of the cover will 
help the seed tubers to break dormancy and thereby encourage sprouting. 

3.3.2 Seed Quality 

In this section we discuss the following aspects of potato seed quality: purity, genetic quality, 
health, size, physical damage and physiological age. In Ethiopia in general and West Arsi 
zone in particular, quality of seed tubers is a serious problem because of varietal mix-up, poor 
storage mechanisms, prevalence of diseases and pests and poor knowledge of seed selection. 
In all potato growing areas of West Arsi zone most farmers use seed potatoes of unknown 
origin. Farmers obtain their seed tubers usually from the local market if they do not set aside 
tubers from their own previous season production. As the study result indicate that, 55.83% 
of farmers selection potato seed quality depends on size, whereas 28.33% depend on 
purity/free of mixed variety, the remained based on color and others which accounts for 10% 
and 5.84%, respectively.  

3.3.3 Seed Availability/Access and Distribution 

There are several sources of seed potato in West Arsi zone: own savings, local open markets, 
village markets, breeding centers, NGOs, vegetable traders, district market and out of district 
market, specialized seed potato growers, relatives and friends. Seed tubers from most of these 
sources were originally not specifically designated for seed, but were simply produced as 
potato tubers that can be used as ware and seed. However, there are efforts underway to 
produce seed tubers by specialized seed growers even though its number is very low which 
3.85% is. In the study area 58.65% of farmers get access of improved potato seed variety out 
of zonal market especially from Holeta town which accounts for 27.88%. According to the 
survey report of 2010 E.C. 76.67% of farmers face the problem of improved quality potato 
seed access.  

There are also about 18 improved potato varieties grown in Ethiopia. However, according to 
Gebremedhin et al. (2008) and Mulatu et al. (2005a), not all the 18 varieties have been widely 
distributed and grown by farmers due to the very limited capacity of the alternative seed 
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supply system in the country.    

Nevertheless there is difference in the proportion of tubers of improved and local varieties 
that are used as seed. For instance, our survey indicated that, 3.85% was used for 
consumption and 8.66% was used as gift (Table 3). Without distinguishing between improved 
and local varieties, 15.38% and 58.65% of the total produce of tubers were sold as seed and 
ware, respectively whereas 13.46% kept as own seed stock. In the study area 56.73% of the 
potato producer farmer use improved potato seed, of which Gudane variety accounts for 
52.98%. From the total local potato seed utilized (43.27%) Nachi Ababa accounts for 22.12% 
in the study area Table 3.  

3.3.4 Information Flow 

Farmers can obtain information on name, source, yielding ability, marketability and food 
quality of varieties and production practices from various sources, such as family members, 
neighboring farmers, extension agents, NGO employees, researchers, and potato traders. 
Study result indicate that about 60.83 % of the farmers in the study area of West Arsi zone 
obtain information on the aforementioned characteristics of varieties from farmers in their 
own community. Majority of the farmers (83.33%) in the study area of West Arsi zone 
obtained information on improved potato technologies from different research center such as 
Adami Tulu Agricultural Research Center (ATARC), Kulumsa ARC and Holeta ARC whereas 
15% obtained it from fellow farmers and only 1.67% from the agricultural office bureau. 
Research Centers are the major sources of information for seed potato technologies. 

 

Table 3. Summary of seed potato production and supply systems in West Arsi zone 

Item  Current status in W/Arsi 
zone 

Remark  

Seed system  

Formal  None Not exist  

Alternative  FRG and few specialized seed 
growers  

Supplies 16.29% 

Informal Major  Supplies 83.71% 

Seed source and % of farmers using this source 

Own saving 13.46  

District market 15.38  
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Out of district market 58.65 Holeta town accounts for 
27.88 

Specialized seed growers 3.85  

Other source  8.66  

Type of potato variety available and % of farmers using this type 

Local (%) 43.27 Nachi Ababa accounts 
22.12% 

Improved (%) 56.73 Gudane accounts 52.88% 

Have you been growing improved potato seed?  

Yes 51.89  

No 48.11  

Source of improved varieties (% of farmers) 

Own saving 13.46  

District market 15.38  

Out of district market 58.65 Holeta town accounts for 
27.88 

Specialized seed growers 3.85  

Other source (NGO) 8.66  

Utilization of total yield generated from improved varieties (% of total production) 

Kept for own seed 13.46  

Sold as a seed 15.38  

Consumed at home 3.85  

Sold as ware 58.65  
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Gift 8.66  

Mechanism of farmers producing potato seed (%) 

On separate pilot 24.17  

Side by ware potato land 33.33  

On garden  4.17  

Other method 38.34  

Availability/access of high quality seed tubers 

% of farmers facing problems 
in getting high quality seed 

76.67  

Seed renewal   

% of farmers who renewed 33.65  

Number of seasons until seed 
renewal) 

2  

Seed production method (% of potato farmers) 

Part of ware (by-product) 40  

Positive selection 28.33  

Negative selection  7.50  

On separate plot 24.17  

Seed storage methods (% of farmers) 

DLS  0 Not exist  

Postponed harvesting 1.66  

Local granary/store/Gotera 71.67  
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Jute sacks 10  

Bed-like structure 16.67  

Seed quality  

Purity 28.33 Mixed 

Size 55.83 potato producer farmers 
used medium 

Color  10  

Other  5.84  

Production and productivity 

Land cultivated under potato 
(ha) 

0.42  

Average potato yield (qu/ha) 97.325  

Land allocated under potato 
seed (ha) 

0.196  

Actual seed potato yield 
(qu/ha) 

69.05  

Source: Survey result of 2010 E.C.  
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3.4 Factors that Determine Potato Seed Supply/Access/Availability in West Arsi zone  

Number of observation = 120 

LR chi2 (12) =22.91 

Prob > chi2 = 0.0285 

Log likelihood = -70.90 

Pseudo R2 = 0.1391  

Access Coefficient Std. Err. z P>z [95% Conf. Interval] 
Market info 0.582** 0.269 2.17 0.030 0.0553 1.108 
Market access 0.282 0.337 -0.84 0.403 -0.941 0.378 
Extension 0.085 0.290 0.29 0.770 -0.484 0.654 
Credit 0.659* 0 .391 -1.69 0.091 -1.425 0.106 
Income 0.542*** 0.111 - 4.89 0.001 -0.259 0.175 
Age 0.004 0.0244 -0.17 0.865 -0.0520 0.044 
Grade 0.0208 0.0405 0.51 0.608 -0.059 0.1003 
Family size 0.045 0.056 0.79 0.428 -0.066 0.1550 
Experience 0.0009 0.025 0.040 0.969 -0.0471 0.049 
Potato land 1.418* 0.823 1.72 0.085 -0.1955 3.0313 
Potato yield 0.0048* 0.0028 1.73 0.083 -0.00065 0.0104 
Distance 0.1046*** 0.0043 24.53 0.002 -0.0038 0.0129 
_cons 0.774 1.497 -0.52 0.605 -3.7082 2.1594 

***, **,*: implies statistical significance at 1%, 5%, and 10% levels, a = Natural logarithm, 
Log pseudo likelihood = -70.902, Pseudo R2 = 0.1391, Wald chi2 (12) = 22.91, Prob> chi2 = 
0.0285, N = 120, Source; model result, 2010 E.C. 

 

Market information: Access to market information statistical significant at 5% level. Being 
access to market information increase the probability of potato seed supply access of 
households by 58.2%.   

Access to Credit: Consistent with prior expectation, access to credit of the household head, 
which is one of the important indicators of capital, has a positive and significant effect on 
access of potato seed varieties at 1% level of significance, implying that the likelihood of 
access to potato seed supply system increases with farmers’ access to credit. Being access to 
credit service of the household head increases the probability that a farmer access to potato 
seed supply system by 65.9%. Use of cash credit in potato production is one of the important 
factors that affect the potato seed supply system. It affects the ability of a farmer to obtain the 
necessary inputs at the right time and in suitable quantities. This, in turn, substantially affects 
efficiencies of potato seed supply system. Thus, a positive relationship was expected between 
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the use of credit (cash) and potato seed supply system.  

The consistent with prior expectation, annual farm income significantly and positively 
affected access of potato seed supply system at 1% level of statistical significance. The result 
implies that for each additional farm income by 1 unit, the households would 54.2% more 
likely to access potato seed supply system, keeping other factors constant. Farmers with 
higher annual farm income are found to be better access of potato seed supply system as 
compared to those with lower annual farm income levels. The possible reason, among others, 
could be due to the fact that having higher farm income reduces financial constraints for 
purchasing improved potato seeds required for potato production. 

Land allocated for potato production: The size of land allocated for potato production 
hypothesized to have both positive and negative impact on the access of improved potato 
seed supply system. The consistent with prior expectation, land allocated for potato 
production significantly and positively affected access of potato seed supply system at 10% 
level of statistical significance. The result implies that for each additional hectare of land 
allocated for potato production by 1 ha, the households would 141.8% more likely to access 
potato seed supply system, keeping other factors constant. Farmers with higher land allocated 
for potato production are found to be better access of potato seed supply system as compared 
to those with lower land allocated. Some studies suggested that small farm size is expected to 
be more access to efficient potato seed supply system than large frames because of its less 
expensive and less transaction costs. But some others oppose to this, they argue that larger 
farmer is more likely to employ improved agricultural technologies, used as a capital base 
and enhances the risk bearing ability of farmers and hence could be more access to potato 
seed supply system than small farms due to its advantage of the economic scale and scope 
associated with larger sizes (Beyene, 2004; Hussein, 2007).  

Potato yield: The consistent with prior expectation, potato yield obtained significantly and 
positively affected access of potato seed supply system at 10% level of statistical significance. 
The result implies that for each additional increment of potato yield per hectare by 1 quintal, 
the households would 0.48% more likely to access potato seed supply system, keeping other 
factors constant. Farmers with higher yield gained from potato production are found to be 
better access of potato seed supply system as compared to those with lower yield gained.  

Distance to the nearest market center: Distance to the nearest market center is used as 
proxy for assessing the accessibility of the market to farmers. Consistent with prior 
expectation, distance to the nearest market significantly and positively affected access of 
potato seed supply system at 1% level of statistical significance. The result implies that for 
each 1km od distance reduction, the households would 104.6% more likely to access potato 
seed supply system, keeping other factors constant. Proximity of farmer’s house to the market 
is hypothesized to have a positive effect on potato seed supply system. 

5. Conclusions  

In this study we describe the state of affairs of seed potato systems in West Arsi zone and we 
attempt to elicit the main areas of improvement and the main steps to be taken in the roadmap 
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towards these improvements. With regard to the current status of seed potato systems we 
conclude that there are two seed potato systems operating in in the study area, i.e. the 
informal, and alternative whereas formal potato seed supply system neglected or don’t exist, 
have problems in undertaking their functions as a seed system. 

More specifically we conclude: 

– Seed tubers supplied by the informal seed potato system (supplies 83.71% of seed tubers 
used in the study area of the zone) are deemed to be poor in health, unsuitable in 
physiological age, poor in genetic quality, impure (varietal mix-up), physically damaged and 
inappropriate in size. Besides, in the informal seed potato system, seed tubers are produced 
usually as part of ware and stored under poor conditions. In this seed system farmers usually 
use varieties of unknown origin and improved varieties are not available to the majority of 
the farmers. Lack of awareness about the availability and use of improved technology and 
practices has also impeded adoption of potato technologies. 

– The alternative potato system, which co-exists with the informal seed system in the study 
areas, supplies better quality seed tubers than the informal seed potato system. However, the 
amount of seed tubers supplied by the alternative seed potato system is very small (16.29%) 
and thus the system still has limited impact on improvement of potato production in the study 
area. 

The most important problems of the seed systems in West Arsi zone seem to be the 
insufficient seed tuber quality and the unavailability of seed tubers of improved varieties. The 
main objective of this study was intended to identify the status and performance of potato 
seed supply system in West Arsi zone and determine the factors affecting potato seed supply 
system in the study area of West Arsi zone, Oromia National Regional State, Ethiopia. The 
model output result shows that access to market information, access to credit service, annual 
farm income, land allocated for potato production, potato yield and distance to the nearest 
market center have positive influences on farmer access to potato seed supply system. 

6. Recommendation 

Access to market information and credit service plays an important role in accessing of 
improved potato seed supply system by smallholders’ farmers. Therefore, any interventions 
that make farmers access to above mentioned service of the households have better enhances 
farmer’s access to potato seed supply systems in the study area.  

Farm income has a positive effect on farmer’s access to potato seed supply system. Therefore, 
household farm income should be increased to enhance access of potato seed supply systems. 
Meanwhile land allocated for potato production and potato yield obtained have a positive 
effect on farmers access to potato seed supply system. Therefore, land allocated for potato 
production should be increased by using rent-in and shared-in land to enhance access of 
potato seed supply systems and potato yield have to be increased by using different 
agricultural technologies.   

– To improve the informal seed potato system increasing awareness and skills of farmers, 
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improving seed tuber quality, and improving market access is the best solution. 

– To improve alternative seed systems availing new varieties, designing quality control 
methods and reducing cost of seed production as solution to solve the problem. 

– To improve the overall seed potato supply in the study area, there should be co-existence 
and a good linkage of the three seed systems, and development of self-regulatory and 
self-certification in the informal, alternative and formal cooperative seed potato systems. As a 
continuation of this study several studies are underway. These include analysis of options to 
improve the seed tuber quality and designing of an improved seed potato supply chain. 

7. Improving the Seed Supply System 

Despite the availability of superior improved seeds varieties, their supply and distribution 
have often been limited. In this line, the seed multiplication and distribution activities should 
be strengthened. This can be realized through, among others, improving the capacity of the 
available seed multiplication and dissemination systems and encouraging the involvement of 
private sector in seed multiplication, the public being limited to the overall supervision of the 
seed quality being produced and other regulatory measures. 

References 

Akinola, A. A., & Adeyemo, R. (2008). Adoption and productivity of improved rice varieties 
in Osun State, Nigeria. Ife Journal of Agriculture, 23(1), 104-116. 

Alemu, D., Dessalegne, L., Anchala, C., & Deressa, A. (2004). Domestic vegetable seed 
production and marketing. Ethiopian Institute of Agricultural Research (EIAR). 

Alene, A. D., & Hassan, R. M. (2006). The efficiency of traditional and hybrid maize 
production in eastern Ethiopia: An extended efficiency decomposition approach. Journal of 
African Economies, 15(1), 91-116. https://doi.org/10.1093/jae/eji017 

Almekinders, C. J., & Louwaars, N. P. (1999). Farmers' seed production: new approaches 
and practices. Intermediate Technology. https://doi.org/10.3362/9781780442150.000 

Atilaw, A., & Korbu, L. (2011). Recent development in seed systems of Ethiopia. Improving 
farmers’ access to seed, 13-30. 

Ayalew, T. (2014). Analysis of seed potato (Solanum tuberosum L.) systems with special 
focus in Ethiopia: review. Asian J Agri Res, 8, 122-135. 
https://doi.org/10.3923/ajar.2014.122.135 

Bayeh, M., Refera, A., Wubshet, B., & Asayehegn, B. (2008). Potato pest management. In ed. 
W. Gebremedhin, G. Endale, and B. Lemaga, Root and tubercrops: The untapped resources, 
(97-112). Addis Abeba: Ethiopian Institute of Agricultural Research. 

Bezabih Emana and Mengistu Nigussie. 2011. Potato value chain analysis and development 
in Ethiopia: Case of Tigray and SNNP Regions.International Potato Center (CIP-Ethiopia), 
Addis Ababa, Ethiopia. PP.26. Available on website: www.cipotato.org, [accessed on July 28, 
2014]. 



Journal of Food Industry 
ISSN 1948-545X 

2023, Vol. 7, No. 1 

 19

CSA (Central Statistical Agency). (2014). Agricultural sample survey 2013/2014: Report on 
area and production of major crops (private peasant holdings, meher season),Statistical 
Bulletin. Addis Ababa, Ethiopia. 

CSA (Central Statistical Agency). (2015). Large and medium scale commercial farms sample 
survey 2014/2015 Volume VII: Report on area and production of major crops (private peasant 
holdings, meher season), Addis Ababa, Ethiopia. 

CSA (Central Statistical Agency). (2016a). Agricultural Sample Survey 2015/2016: Report on 
area and production of major crops (private peasant holdings, meher season). Statistical 
Bulletin, 548(1), Addis Ababa, Ethiopia. 

CSA (Central Statistical Agency). (2016b). Agricultural Sample Survey 2015/2016: 
Agricultural Sample Survey 2015/2016: Report on area, production and farm management 
practice of belg season crops for private peasant holdings. Statistical Bulletin, 578(4), Addis 
Ababa, Ethiopia. 

CSA (Central Statistical Agency). (2017). Agricultural Sample Survey 2016/2017: Report on 
area and production of major crops (private peasant holdings, meher season). Statistical 
Bulletin, 548(1), Addis Ababa, Ethiopia. 

Devaux, A., Kromann, P., & Ortiz, O. (2014). Potatoes for sustainable global food security. 
Potato Research, 57, 185-199. https://doi.org/10.1007/s11540-014-9265-1 

EHDA (Ethiopian Horticulture Development Agency). (2011). Exporting fruit and vegetable 
from Ethiopia.Assessment of development potentials and investment options in the 
export-oriented fruit and vegetable sector (PP. 51). Addis Ababa, Ethiopia. 

Emana, B., Ketema, M., Mutimba, J. K., & Yousuf, J. (2015). Factors affecting market outlet 
choice of potato producers in Eastern Hararghe Zone, Ethiopia. Journal of Economics and 
Sustainable Development, 6(15), 159-172. 

Endale, G., Gebremedhin, W., & Lemaga, B. (2008a). Potato seed management. In W. 
Gebremedhin, G. Endale, & B. Lemaga (eds.), Root and tuber crops: The untapped resources 
(pp. 53-78). Addis Abeba: Ethiopian Institute of Agricultural Research. 

Endale, G., Gebremedhin, W., & Lemaga, B. (2008b). Post harvest management. In W. 
Gebremedhin, G. Endale, & B. Lemaga (eds.), Root and tuber crops: The untapped resources 
(pp. 113- 130). Addis Abeba: Ethiopian Institute of Agricultural Research. 

EVD (Agency of Ministry of Economic Affairs). (2009). Introduction of a seed potato 
production system in Ethiopia. Project number 174384. Information available at 
website:www.evd.nl. Date of accession: 13/9/2009. 

FAO (Food and Agriculture Organization). (2008). Potato World: Africa-International Year of 
the Potato 2008. Retrieved from http://www.potato2008.org/en/world/africa.html 

FAO (Food and Agriculture Organization). (2010). Strengthening Potato Value Chains. 
Technical and Policy Options for Developing Countries. The Food and Agriculture 



Journal of Food Industry 
ISSN 1948-545X 

2023, Vol. 7, No. 1 

 20

Organization of the United Nations and the Common Fund for Commodities.Rome, Italy. 

FAO (Food and Agriculture Organization). (2014). FAO statistical databases FAOSTAT. 
Retrieved from http://faostat3.fao.org/ 

Ferenji, B. T. (2005). The impact of policy reform and institutional transformation on 
agricultural performance. an economic study of Ethiopian agriculture. Development 
Economics and Policy. (Doctoral Dissertation, University of Hohenheium, Germany). 

Gebremedhin, W., Endale, G., & Lemaga, B. (2008). Potato variety development. In Root and 
tuber crops: The untapped resources (pp. 15-32). Addis Abeba: Ethiopian Institute of 
Agricultural Research. 

Getachew, T., & Mela, A. (2000, May). The role of SHDI in potato seed production in 
Ethiopia: Experience from Alemaya integrated rural development project. In African Potato 
Association Conference Proceedings (Vol. 5, pp. 109-112). 

Gildemacher, P. R., Demo, P., Barker, I., Kaguongo, W., Woldegiorgis, G., Wagoire, W. W., ... 
& Struik, P. C. (2009). A description of seed potato systems in Kenya, Uganda and Ethiopia. 
American journal of potato research, 86, 373-382. 
https://doi.org/10.1007/s12230-009-9092-0 

Gildemacher, P. R., Kaguongo, W., Ortiz, O., Tesfaye, A., Woldegiorgis, G., Wagoire, W. 
W., ... & Leeuwis, C. (2009). Improving potato production in Kenya, Uganda and Ethiopia: a 
system diagnosis. Potato research, 52, 173-205. https://doi.org/10.1007/s11540-009-9127-4 

Gildemacher, P., Demo, P., Kinyae, P., Nyongesa, M., & Mundia, P. (2007). Selecting the best 
plants to improve seed potato. LEISA-LEUSDEN-, 23(2), 10. 

Giziew, A., Negatu, W., Wale, E., & Ayele, G. (2014). Constraints of vegetables value chain 
in Ethiopia: A gender perspective. International Journal of Advanced Research in 
Management and Social Sciences, 3(12), 44-71. 

Guenthner, J. F. (2006). Development of On-Farm Potato Seed Tuber Production and 
Marketing Scheme: A Farmer-to-Farmer Volunteer Report. University of Idaho Department 
of Agricultural Economic and Rural Sociology. 

Gujarati, D. (1995). Essential of Econometrics. US Military Academy, West Point. USA. 

Hailegiorgis, D. S., & Hagos, F. (2016). Structure and performance of vegetable marketing in 
East Shoa zone, Oromia region, Ethiopia. Journal of Marketing and Consumer Research. 

Haverkort, A. J., Van Koesveld, M. J., Schepers, H. T. A. M., Wijnands, J. H. M., Wustman, 
R., & Zhang, X. X. (2012). Potato prospects for Ethiopia: on the road to value addition (No. 
528). Ppo Agv. 

Headey, D., Alauddin, M., & Rao, D. P. (2010). Explaining agricultural productivity growth: 
an international perspective. Agricultural Economics, 41(1), 1-14. 
https://doi.org/10.1111/j.1574-0862.2009.00420.x 



Journal of Food Industry 
ISSN 1948-545X 

2023, Vol. 7, No. 1 

 21

Hirpa, A., Meuwissen, M. P., Tesfaye, A., Lommen, W. J., Oude Lansink, A., Tsegaye, A., & 
Struik, P. C. (2010). Analysis of seed potato systems in Ethiopia. American journal of potato 
research, 87, 537-552. https://doi.org/10.1007/s12230-010-9164-1 

Joosten, F. J., Dijkxhoorn, Y., Sertse, Y., & Ruben, R. (2015). How does the fruit and 
vegetable sector contribute to food and nutrition security? (No. 2015-076). LEI Wageningen 
UR. 

Komicha, H. H. (2007). Farm household economic behaviour in imperfect financial markets: 
empirical evidence and policy implications on saving, credit and production efficiency in 
southeastern Ethiopia (Doctorial Dissertation, Faculty of Natural Resource and Agricultural 
Sciences, Department of Economics, Uppsala, Sweden). 

Lemaga, B., Hailemariam, G., & Gebremedhin, W. (1994). Prospects of seed potato 
production in Ethiopia. In E. Hareth and D. Lemma (eds.), Proceedings of the second 
national horticultural workshop of Ethiopia (pp. 254-275). Addis Abeba: Institute of 
Agricultural Research and FAO. 

Lommen, W. J. (1994). Effect of weight of potato minitubers on sprout growth, emergence 
and plant characteristics at emergence. Potato Research, 37, 315-322. 
https://doi.org/10.1007/BF02360524 

Lommen, W. J. M., & Struik, P. C. (1994). Field performance of potato minitubers with 
different fresh weights and conventional seed tubers: Crop establishment and yield formation. 
Potato Research, 37, 301-313. https://doi.org/10.1007/BF02360523 

Louwaars, N. (2007). Seeds of Confusion: the Impact of Policies on Seed Systems. 
Wageningen University and Research. 

Maredia, M. K., & Howard, J. A. (1998). Facilitating seed sector transformation in Africa: 
Key findings from the literature (No. 1095-2016-88170). 

Medhin, G.; W. Giorgis; BekeleKassa; EndaleGebre; Atsed E. Solomon; BergaLemaga; 
Ramzy El-Bedewy; AgajeTesfaye. Farmer Based Potato Seed Tuber Production(1998-2000). 
Final Report.PRAPACE (Regional Potato and Sweet potato Improvement Network in Eastern 
and Central Africa). 

MoFED (Ministry of Finance and Economic Development). (2014). Growth and 
transformation plan annual progress report for F.Y. 2012/13. Addis Ababa, Ethiopia. 

MoFED. (2006). A Plan for Accelerated and Sustained Development to End Poverty. Federal 
Democratic Republic of Ethiopia, Building on progress: Addis Ababa, Ethiopia. 

MoFED. (2010). Growth and Transformation Plan (GTP) 2010/11-2014/15. Addis Ababa, 
Ethiopia. 

Mulatu, E., Ibrahim, O. E., & Bekele, E. (2005a). Improving potato seed tuber quality and 
producers' livelihoods in Hararghe, Eastern Ethiopia. Journal of New Seeds, 7(3), 31-56. 
https://doi.org/10.1300/J153v07n03_03 



Journal of Food Industry 
ISSN 1948-545X 

2023, Vol. 7, No. 1 

 22

Mulatu, E., Ibrahim, O. E., & Bekele, E. (2005b). Policy changes to improve vegetable 
production and seed supply in Hararghe, Eastern Ethiopia. Journal of Vegetable Science, 
11(2), 81-106. https://doi.org/10.1300/J484v11n02_08 

NPC (National Plan Commission). (2016). Growth and Transformation Plan II (GTP II), 
National Plan Commission Volume I: Main text Addis Ababa. 

Rehima, M., Belay, K., Dawit, A., & Rashid, S. (2013). Factors affecting farmers’ crops 
diversification: Evidence from SNNPR, Ethiopia. International Journal of Agricultural 
Sciences, 3(6), 558-565. 

Sileshi, G., & Teriessa, J. (2001). Tuber damage by potato tuber moth, Phthorimae 
operculella Zeller (Lepidoptera: Gelechiidae), in the field in eastern Ethiopia. International 
Journal of Pest Management, 47(2), 109-113. https://doi.org/10.1080/09670870151130552 

Solomon, Y. (1985). Review of Potato Research Program in Ethiopia. In 
Godfrey-Sam-Aggrey and Bereketsehay Tuku (eds.). Proceeding of the first Ethiopian 
horticultural workshop, Feb. 20-22, 1987, Addis Ababa. 

Sperling, L., & Cooper, H. D. (2003). Understanding seed systems and seed security. In 
Improving the effectiveness and sustainability of seed relief. In Proceedings of a 
stakeholders' workshop, 26-28 May 2003. Rome: Food and Agriculture Organization. 

Tesfaye, A. (2010). Markets for fresh and frozen potato chips in the ASARECA region and the 
potential for regional trade: Ethiopia, Tanzania, Rwanda, Kenya, Burundi and Uganda. 
International Potato Center. 

Tesfaye, A. B., Bedane, K., Yirga, C., & Gebremedhin, W. (2008). Socioeconomics and 
technology transfer. In, W. Gebremedhin, G. Endale, and B. Lemaga (Eds.), Root and tuber 
crops: The untapped resources (pp. 131-152). Addis Abeba: Ethiopian Institute of 
Agricultural Research. 

Umesh Rudrappa. (2014). Cabbage nutrition facts and health benefits. Retrieved from 
www.nutrition-andyou.com 

UNDP (United Nation Development Program). (2013). Towards building resilience and 
supporting transformation in Ethiopia. Annual Report, 2013. www.et.undp.org. Accessed on 
March, 2015). 

Weltzien, E., & vom Brocke, K. (2001). Seed systems and their potential for innovation: 
Conceptual framework for analysis. In Targeted seed aid and seed system interventions: 
Strengthening small farmer seed systems in East and Central Africa. Proceedings of a 
workshop held in Kampala, Uganda, 21-24 June 2000, ed. L. Sperling, 9-13. Kampala. 

World Bank, FAO, and IFAD. (2009). Gender in seed production and distribution. Gender in 
Agriculture Sourcebook, 764. Washington, DC: World Bank. 

World Bank. (2015). 4th Ethiopia economic update: Overcoming constraints in the 
manufacturing sector: World Bank report. Addis Abeba, Ethiopia. 



Journal of Food Industry 
ISSN 1948-545X 

2023, Vol. 7, No. 1 

 23

Yu, B., Nin-Pratt, A., Funes, J., & Gemessa, S. A. (2011). Cereal production and technology 
adoption in Ethiopia (Vol. 31). Internat. Food Policy Research Inst. 

 

Copyright Disclaimer 

Copyright for this article is retained by the author(s), with first publication rights granted to 
the journal. 

This is an open-access article distributed under the terms and conditions of the Creative 
Commons Attribution license (http://creativecommons.org/licenses/by/4.0/). 

 


