ISSN 1819-1894

Asian Journal of

Agricultural
Research

http://knowledgiascientific.com A Place to Publ ish Outstanding Research




Asian Journal of Agricultural Research 8 (3): 122-135, 2014
ISEN 1819-1894 / DOI: 10.3923/ajar.2014.122,135
© 2014 Knowledgia Review, Malaysia

Analysis of Seed Potato (Solanum tuberosum L.) Systems with Special
Focus in Ethiopia: Review

Tewodros Ayalew

Department of Plant Sciences, College of Agriculture and Natural Resources, Dilla University Ethiopia,
P.O. Box 419, Dilla, Ethiopia

ABSTRACT

Potato (Selanum tuberosum 1..) 1s the most consumed food crop world-wide next to wheat and
rice and potato production is rapidly increasing in Africa. Potato is a high potential food security
crop in Ethiopia due to its high yield potential and nutritional quality tuber, short growing period
and wider adaptability. Potato potentially grows in different corners of the country. In some parts
of the country, potato is grown as a field crop whereas, in some other part, it is still grown as a
garden crop. Despite the sutability of the agro-ecology for high quantity and quality potato
production in the country, there are several constraints which drastically affect to the low
production and productivity of potato crop under smallholder farmers condition. Therefore, the
objective of this review study was to evaluate the current state of seed potato systems, seed potato
husbandry, seed potato quality, seed potato storage and sourcing and marketing systems used by
seed potato producers and potate utilization. The result of this review study showed that a number
of factors are constraining the system. These consists lack of wide adaptive improved potato
varieties, unavailability of improved storage facilities, the high cost of improved seed tuber, low
price of produced tuber especially immediately during harvest are the major one. Based on the
review information, it can be concluded that availing improved potato varieties, improved storage
facility and creating better marketing opportunity are crucial to improve the seed potato systems.
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INTRODUCTION

Potato (Selanum tuberosum L.) is the most consumed food crop world-wide next to wheat and
rice (Champouret, 2010; Verzaux, 2010; Visser ef al., 2009). Although, the total per capita
consumption is low, potate production is rapidly increasing in Africa as well (Fuglie, 2007,
Haverkort et al., 2009). This increase in potato production 1s pronounced from the 1990's since
potato is significantly used as a stable food as rescurce by poor farmers and contributes to the
livelihood of millions of people worldwide (Verzaux, 2010}, Similarly, interest on potato crop 1s
increasing both as a food and cash crop in Southern Africa (Scott ef al., 2013).

In KEthiopia, potato 1s a high potential food security crop due to its high yield potential per
hectare and nutritious tubers. Potato production in Ethiopia is possible on about 70% of the arable
land (FAQ, 2008; Medhin et al., 2000; Yilma, 1989). Potato is a leading vegetable crop in Ethiopia
and smallheolder farmers cultivate about 50,000 ha each season (Getachew and Mela, 2000).
Moreover, in Ethiopia potato preduction serves as mean to overcome food shortage periods
‘hungry months’, since it matures before the harvest of other foed crops such as cereals
{(Sanginga et al., 2009). Although, the edaphic and climatic conditions are suitable for production
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of high quality potate in Ethiopia, the national average production is as low as 8 t ha™*
{Medhin et af., 2000). This national average yield is very low as compared to the potential vield
(40 mg ha™) obtained under research conditions (Getachew and Mela, 2000). Lack of quality seed
potato (Amede et al., 2008; Hardy ef al., 1995; Medhin ef al., 2000), high yielding varieties and
storage facilities coupled with poor agronomic practices (Medhin ef af., 2000) have been found to
contribute to the low yield of potato in Ethiopia. The majority of potato growing smallholder farmers
uses low yielding and late blight susceptible local varieties due to the limited availability of
improved seed potatoes in the country (Getachew and Mela, 2000; Medhin ef al., 2000),

At present, chemical treatment and biotechnological techniques are widely applied throughout
the world to manage sprout at desired level (Farre et al., 2001) which is not a common practice in
Ethiopia. Pre-planting seed dormancy breaking is ancther important issue in seed potato production
{(Struik and Wiersema, 1999), this specially contributes to the low yield in countries like Ethiopia,
where potato is produced twice per year. In addition to the shortage of improved potato varieties,
the lack of appropriate seed potato storage contributes to the low production of potato in Ethiopia.
For instance, about 20-50% vield loss is recorded due to the lack of appropriate potato storage and
other post-harvest management related problems of the total production of potato in Ethiopia
{(Hirpa et al., 2010).

Potato seeds obtained from the local markets are not uniform, mixed and susceptible to
diseases. In addition to seed quality, poor agronomic practices and lack of proper storage systems
are the main factors contributing to the low yield of potate in the country. Information and
understanding of the seed potato production, storage and pre-planting treatment methods would
facilitate for the increased production and productivity of potate seed and helps different
stakeholders to design appropriate technologies and technology transfer systems for potato seed
production under smallholder farmer based on the i1dea obtained from this review study. The
purpose of this investigation was therefore, to deseribe the current state of seed potato sytems, seed
potato husbandry, potato yvield, seed potato quality and sourcing, seed potato storage system, potato
utilization and seed potato production constraining factors.

SEED POTATO HUSBANDRY

The aims of crop husbandry varies between seed and ware potato production system. High rate
of multiplication, maintaining health and optimum physiclogical quality of seed tuber are the main
focus in seed potato preduction whereas, in ware potato production system, high yield and disease
control upto economic level as well as consumption and processing quality of tubers are given
pricrity. However, the final quality and quantity of potato yield is determined by the quality of the
potato seed tuber used at the time of planting (Struitk and Wiersema, 1999). According to
Fuglie (2007), availability of quality seed potato received higher priority by farmers in East Africa
{Kthiopia, Kenya and Uganda). High quality of seed potato tuber could be achieved through the
application of appropriate production practices which start from selecting best production site
(Struik and Wiersema, 1999). Potato needs intensive management and production of better quality
potato tuber demands timely application of the appropriate production inputs such as nutrients,
water and crop protection measures. These packages of seed potato production are responsible to

increase the developmental process throughout the life span of the potato crop (Pehrson ef al.,

2010).
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Soil preparation in seed potato production: Potato crop production demands well prepared soil
even than other crops, since expansion of tuber needs enough amount and optimum textured soil
and also for ease of harvesting. Moreover, ploughing regulates soil temperature and the maoisture
level of the soil and the growth of sprout influenced positively as the soil temperature is warmer as
far as the sail has adequate maisture level (Pavek and Thornton, 2009). According to Pavek and
Thornton (2009), soil moisture content and temperature differences are the most common factors
followed by volume and mechanical resistance of soils in affecting sprout. growth. This is because,
the emergence of potato crop limited by differences in temperature and moisture level of soil which
shows the importance of this factors in potato production.

Planting time and depth in seed potato production: Once the soil preparation done, planning
of appropriate planting time i1s crucial since the growing condition, which the crop faces afterwards,
determined by the time of planting used (Struik and Wiersema, 1999). According to Struik and
Wiersema (1999), earlier planting is preferable since this practice helps the crop to use all conducive
environmental conditions of the production season potentially. Moreover, potato erop emergence
impeded if planting is done when the soil environment is hot and cold and planting during the
occurrence of these soil conditions (hot and cold) resulted with poor crop stand (Struik and
Wiersema, 1999).

Appropriate planting depth is one of the main agronomie practices required for potato
production, this is because, the potato tuber is produced under ground which is the economical part
of the crop. Early development below ground morphology, tuber expansion, yield and tuber quality
are among the aspects affected by planting depth (Pavek and Thornton, 2009). Moreover, planting
depth determines the time and energy the sprout requires to emerge, thereby early establishment,
and vigour are affected which are vital in seed potato production (Struik and Wiersema, 1999). For
instance, deep planting may result in delayed ground cover. On the contrary, deeper planting help
to overcome tuber greening, exposure of tuber to external environments, water shortage and to
reach the expected yield (Pavek and Thornton, 2009). According to Pavek and Thornton (2009),
planting potato in shallow depth results with declined marketable yield and gross income from
potato crop production. This is because, in case of shallow planting depth, rapid sprout emergence
restricted by less scil moisture content. As investigated by this same study, soil temperature also has
its contribution towards hastening sprout emergence. Accordingly, warmer scil temperature
positively affects the emergence as far as the moisture content of the soil is in adequate level. As
explained by Pavek and Thornton (2009), more stem can be produced from pieces of seed which
planted shallower, since shallower planting allows the pieces of seed to be exposed to warmer soil
temperatures than deeper planted seed pieces.

A study by Pavek and Thornten (2009) illustrated that rapid sprouting used as a means against
potato shoot and stem diseases resistance during the early stage of the potato crop and increases
radiation capture efficiency early in the growing season thereby resulted in higher final tuber vield
since higher radiation capturing efficiency in the early stage advance the vigour of the plant
onwards and also contribute to the quantity and quality yield advantages. According to Pavek and
Thornton {2009), increased planting depth resulted with delayed emergence, higher number of
nodes, stolon and tuber number whereas, shallow planting hastened potato plant emergence. But
this early emergence not always results in increased number of tubers or higher final yield per
entire plant. Although, the differences in the planting depth resulted with differences in rate of
emergence, it doesn’t affect the total yield of the potato crop.
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Plant population/spacing in seed potato production: Potato crop needs to get enough intra
and inter row spacing to allow maximum tillering of the plant as well as an optimum number and
better quality tuber formation. In most of study, addressed potato producing areas of Ethiopia
spacing of 20-30 and 80-75 cm are recommended between plants and between rows, respectively
{Agane et al., 2007). As indicated by Pavek and Thornton (2009}, tuber expansion i1s one of the
tuber development characteristics most affected by spacing among the other tuber development
characteristics. This 1s because, the surrounding soil volume becomes insufficient to hold the
expanding masses of tubers in addition to competitions imposed by having crops planted near each
other. Gebre and Giorgis (2001) 1llustrated that, having optimum number of plants per unit area
and spatial arrangements have a great potential in securing high potato tuber yield. This warrant
the importance of practicing appropriate spacing in potato production and this becomes more
important in seed potato production sinee to secure quality and quantity of the next season potato
crop quality and healthy seed tuber 1s the most determinant in potato production. However, potato
producing farmers in Ethiopia have less knowledge about the use of optimum spacing. This results
from lack of awareness of farmers about the importance of using appropriate agronomic practices
in potato production including-spacing. According to Gebre and Giorgis (2001), practicing improper
spacing in potato production system may be caused by using irregular planting system or
broadecasting method of planting which the farmer experienced from their cereal cultivation. As
reported by Gebre and Grorgis (2001), average tuber weight increased when wider spacing
practiced while small sized tuber number increased in the case of narrower spacing. According to
Agajie et al. (2007), appropriate seed rate 1s crucial as far as potate productivity is considered, since
low seed rate results in less yields, whereas seed rate more than research approved one result in
more production cost since it hinders the application and ease of appropriate agronomic practices,
demands more water, chemicals and fertilizer than the rate used in normal plant spacing per
planted area. Moreover, more seed rate exposes each plant for inter and intra-row nutrient and
radiation competition thereby result in less tuber formation per plant and small sized tuber
production. Narrower spacing also contributes for easy dissemination of diseases (Agajie ef al.,

2007).

Soil fertility management in seed potato production: Maintaining the fertility of the sail
is one of the most important agronomic practices needed to be followed in potato production
{(Apgajie ef al., 2007; LeMonte ef al., 2009). According te LeMonte et al. (2009), reliable supply of
recommended amount of fertilizer helps to optimize economics of crop production and minimizes
environmental losses. Potato is particularly sensitive to a steady supply of nitrogen fertilizer
{(LeMonte et al., 2009). According to these studies, although potato needs appropriate supply of
nitrogen for increased yield, production of tubers of bigger size and minimum internal-external
tuber defect, excessive supply of nitrogen has its own negative effect. According to Westermann and
Kleinkopf (1885), to increase the nitrogen use efficiencies and also final tuber yield of potato plant
within the limitations of climatic conditions, disease occurrence and variety related problems
developing appropriate recommendations and also application of recommended rates based on the
dry matter production and nitrogen uptake rates of the crop at each specific development stage of
the crop is the crucial issue concerning nutrient management in potato crop production. This
study indicates that practicing the recommendation hasten early growth rate and sustain
maximum growth rate which thereby result in potential yield while higher application resulted in
delayed potato tuber growth. Especially, nitrogen fertilizer not only hasten the growth rates of
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potato tuber, it also plays a major role in the production and maintenance of plant canopy which
result in continued tuber growth for a long growing period (LeMonte et al., 2009) and the nitrogen
fertilizer demands of the potato crop varies between different growing stages which is relatively
high during the periods of high tuber growth rates which warrants the importance of split
application of nitrogen.

As demonstrated on a study of Agajie ef al. (2007), about 94% of potato farmers in most potato
producing areas of Kthiopia practice application of fertilizer of organiec or inorganic sources. As
indicated in the same study to get better tuber yield from potato crop, application of inorganic
fertilizer during planting is recommended. Fertilizer application rate of 195 kg ha™? DAP and
1656 kg ha™" urea are recommended by research for major potato producing area of Ethiopia and
application of DAP is largely practiced by most potato producing farmers in the country
(Agajie ef al.,, 2007). According to Agajie ef al. {(2007), farmers who do not able to get the
recommended amount of inorganic fertilizer, additionally apply organic fertilizer (compost and
Farm Yard Manure (FYM)) to compensate the fertilizer demand of the potato crop and application
of organic fertilizer also contributed to the reduction of production cost. But the knowledge on
preparation and use of compost are in infant stage. While, application of manure is limited based
on the distance of the farm from the village and its less availability, since this-days the number of
cattle reared by individual farmer is dropping down due to scarcity of grazing land. Crop rotation
is also an alternative means on which potato producing farmers depend to maintain and improve
soil fertility. According to Agajie ef al. (2007), potato producing farmers in Ethiopia practice crop
rotation to maintain and improve the fertility of the soil in addition to the use of organic and
inorganic fertilizer sources,

Water management in seed potato production: A potato crop is sensitive to water shortage.
Hence, to meet the water requirement and reach with high quality and quantity of final potato
tuber yield, efficient and effective water management 1s crucial (Pehrson ef al., 2010). Potato
production needs intensive management practices among which appropriate water management
ig the crucial one (Pehrson et al., 2010). According to Pehrson et @l (2010), most potato cultivars
are characterised by their shallow rooting system and grown on soil type having low water holding
capacity, since this kind of soil is preferable for the ease of potato tuber harvesting. This makes
potato crop more susceptible to water stress than a lot of other crop species. Regular monitoring of
soil moisture content, scheduled watering and having water resource and/or irrigation system
capable of providing the required amount of water are the most important factors to address
effective water management in potato production and thereby to achieve the desired quantity and
quality potato tuber production (Pehrson et al., 2010). As indicated in this study, applying the
amount of water which exceed the potato crop demand as well as providing the amount of water
which 1s lower than the crop requirement resulted with quantity and quality loss of potato tuber.
Moreover, maximum water application results in loss of nutrient and water to the environment.
This indicates the importance of effective water management as far as yield with high quality and
quantity of potato tuber, reduction of environmental impacts and maintaining the overall profit
from potato crop is concerned. Although, most potato producing farmers in Ethiopia are dependent
on rain water, some farmers produce potato by using irrigation as a water source based on
accessibility of irrigation water as well as irrigable lands. Furthermore, the farmers who practice

irrigation are able to produce three times per year.

126



Astan oJ. Agric. Res., 8(3): 122-135, 2014

Crop protection in seed potato production: Practicing appropriate crop protection methods are
also the other important component of potato production packages to achieve a desired potato seed
tuber yield and the overall benefit from the potato production. According to Haverkort et al. (2009),
potato crop is affected by different diseases and pests of which late blight is the most damaging
disease in the world. Furthermore, potato productivity hindered by late blight infestation
throughout the developing countries and the problem takes the first rank among the other potato
production and productivity limiting factors (Fuglie, 2007). As described by Haverkort et al. (2009),
the serious damage caused by late blight also continued throughout the potato growing areas of
the world and frequent pesticide application is considered the only possible means of late blight
control. In Ethiopia also, late blight is the main preoblem in potato production and most of the potato
producing farmers in the country faced this problem although the degree of infestation varies area
to area (Agajie et al., 2007). According to Agajie ef al. (2007), the incidence of late blight
aggravated by presence of high rain fall, moisture and mist during the production season. The use
of fungicide is a common and compulsory practice for potate producing farmers in Ethiopia to
overcome late blight problem and secure attainable yield (Agajie ef al., 2007) but still some
farmers are not aware of the importance of fungicide application to control late blight and the
chemicals also not available in their local market and the price of the chemicals are expensive. In
some potato producing areas of Ethiopia the farmers had forced to stop potato production due to late
blight problems and since introduction of new late blight resistance varieties, these farmers
re-started producing potato crop (Agajie et al., 2007). According to Sileshi and Teriessa {2001), field
infestation per se causes about 9% potato yield loss out of the total potato tuber yield in Eastern
Ethiopia. Moreover, the loss is proncunced in case of delayed harvest. In addition, field infestation
increases the severity of potato loss during storage. Similarly, Medhin et al. (2000) reported upto
100% yield loss due to late blight. A study by Sileshi and Teriessa (2001) in the Kastern Ethiopia
demonstrated that the degree of damage on potato tuber varies from cultivar to cultivar. In field
as well as in store tuber infestation, results with multidimensional negative effect on farmers like;
price reduction due to damaged tuber, less appropriateness to use as a planting material and
increasing the cost spent for handling and tuber discards.

Weed control 1s one of the crucial agronomic practices in potato production. Weed control
practiced by chemical application and recently cultivation is becoming a sustainable way of weed
control method in potato crop production (Eberlein ef al., 1997). According to Eberlein ef al. (1997),
using cultivation has economic and tuber health related advantages since chemical weed control
needs more investment than the cost of cultivation practiced for weed control and also related to
sunlight exposure because during cultivation the scil hilled and protects, the tuber from direct
sunlight attack which has an effect on tuber greening. As illustrated by Eberlein et al. (1997),
cultivation also contributes to the improvement on the structure of the soil thereby improves the
soil aeration. But it needs timely application since cultivation during wet periocd may result in sail
compaction thereby inhibits soil aeration and water infiltration. Moreover, efficient mechanical
{cultivation/hilling) weed control method needs repeated application of the practices which demands
more human labour, time and implements. According to Eberlein et al. (1997), a combined practice
of timely hilling and herbicide application is efficient way of weed control method.

POTATO YIELD ANALYSIS
The yield gap between attainable and potential yield of potato in Ethiopia is very high.

Different factors contributed to the low national average yield of potato in Ethiopia Gebre and
Giorgis (2001). A study by Alive ef al. (2008) in Ethiopia on bacterial wilt finds out that disease
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are one of the most important factors that contributes to this high yield gap in the country.
According to Aliye ef al. (2008), the contribution of diseases to the gap between the production
potential and the current average national production takes a large part sinece potato crop is
susceptible to a number of diseases including late blight, viruses and bacterial wilt. This same study
indicated that mid-altitude areas of the country around Shashamene, Bako, Jima and Rift Valley
are most affected by bacterial wilt. According to Gebre and Giorgis (2001), sub-optimal agronomic
practices are also the other most important factor contributing to this potate yield gap. Furthermore,
the use of local varieties is one and the most important factors which contribute to the low yield of

potato in Ethiopia. This 1s because, the local varieties are susceptible to late blight and of course low
yield potential (Getachew and Mela, 2000).

HARVESTING AND SEED POTATO QUALITY

Deciding appropriate date of harvest and practicing proper harvesting are among the most
important practices to secure the quality and quantity of potate tuber yield. This is because
post-harvest tuber quality of potato and progress in natural development of potato tuber affected
by harvesting date (Bethke and Busse, 2010) sine most of the tuber physiological parameters
affected by maturity level of potato tuber at harvest. According to Bethke and Busse (2010}, aspects
of tuber physiolegy such as mature periderm formation, respiration rate and reducing sugar
accumulation are among the important aspects for long term storage of high quality tubers. This
is because, well-developed periderm helps to minimize water loss and resist entrance of disease
causing pathogens into the tuber during storage life of potato tuber (Bethke and Busse, 2010).
Harvesting may done by hand or through ploughing the soil by oxen (developing country including
Ethiopia) or tractor operated system. During hand harvesting, it needs to practice harvesting
carefully since the hand tools or digger nick potato tubers and it affects the shelf life of the tuber
{(Yangta and Tong, 1993). Additionally external tuber damage increases the susceptibility of the
tuber for entrance of diseases causing vectors. Moreover, tuber physical damage during harvesting
affects the market quality of the potato tuber as well as the quality of the tuber to use as a planting
material. Maintenance of post-harvest market quality is of prime importance for producers and
processors. Tuber deterioration during storage can result from both disease related and

physiological processes which shows the importance of pre-storage management of potato tuber.

SEED POTATO STORAGE METHODS

Storage 1s the tool to realize the optimum physiological status of the seed to keep the seed in an
optimum condition and to get ready the seed for planting (Struik and Wiersema, 1999). According
to Wiltshire and Cobb (1996), in potato crop production sector storage adds a great value to the seed
tuber and need to be maintained at optimum temperature level to avoid undesirable changes on
the tuber. Storage method determines the longevity and the quality of seed during storage
{Thijssen, 2008). The state of potato tuber during the start. of storage determines the quality of the
tuber after storage period. Seed potato tuber differs in storage condition requirements from the
processing potatoes (Pringle ef al., 2009), since seed tuber is a living entity, it is exceptionally
sensitive to storage conditions. According to Davidson (1958), storage conditions determine
soundness, viability and cooking quality. Moreover, the level of potato seed quality loss depends on
the status of the tuber before storage, length of the storage period and conditions of the storage
facilities (Rastovski and Van ks, 1987).
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Respiration, sprouting, change in chemical composition, disease spread, damage by extreme
temperatures and evaporation are the main processes causing storage losses (Hesen and
Rastovski, 1985). Therefore, maintaining these processes at optimum level result in reduction of
losses and thus appropriate storage conditions are necessary in potato seed production
{Rastovski and Van KEs, 1987). Wiersema and Booth (1985) reported that appropriate storage of
seed is potato could reduce the difference in yield potential of seed potate tuber originated from
different sources. As reported in the study of Muthoni ef @l (2010), dormancy and sprout of potato
seed is highly affected by storage conditions of which light and temperature contributes the larger
share. Good storage 1s therefore, that which reduces the cost of potato seed storage and yield loss
thereby secure the quality of the tuber by maintaining the above mentioned conditions at optimum
level. When the potato seed tuber from inappropriate storage conditions is used as a planting
material, it results with low tuber yield. This is because, the seed gives uneven emergence, uneven
crop development and growth, suboptimal stem density and the plant becomes wealk and susceptible
to different devastating potato diseases in the early growth stage (Mulatu et «l., 2005). According
to Fuglie (2007), in Sub-Saharan African countries including Ethiopia availability of improved seed
potato storage method is one of the main constraint in potato production. Moreover, small-scale
farmers affected most by unavailability of appropriate storage methods (Fuglie, 2007). In addition
to storage type used, appropriate in store management is crucial. Of course, the management
applied depends on the intended end use, storage facilities available and the type of varieties stored
{(Wiltshire and Cobb, 1996).

According to Acasio ef al. (1986), some traditional farmers store seed potato tuber in any place
available in their house or farm whereas, most of them store in dark area in the house. These kind
of storage results in shrivelled seed tuber and produces long etiolated sprout which 1s not easy to
handle during transportation and planting, whereas, seeds stored in diffused light storage produces
short sprout which are easier to handle during transportation and planting. As described by
Acasio ef al. (1986), seed tubers stored in diffused light storage resulted in higher economic benefits
because of improved emergence, higher tillering and increased final yield. This 1s due to better
quality seed cbtained from diffused light storage, since diffused light storage reduce weight loss,
advance more sprout production per tuber which are short and robust. Moreover, diffused light
storage increases the possibility of keeping seeds for long (upto eight months) without seed tuber
deterioration (Acasio ef al., 1986). For processing potato tuber, chemical means of sprout growth
control is used mainly, unless, otherwise refrigeration is available whereas, cold storage is the
possible means for seed potato storage without seed tuber damage but this kind of storage 1is
expensive (Wiltshire and Cobb, 1996),

A study in Ethiopia on “Improving Potato Seed Tuber Quality” by Mulatu et al. (2005), showed
that good storage conditions of potate seed tubers has resulted in long shelf-life of the seed potato
{s1x to eight months) whereas, seed tubers stored for two months under inappropriate storage
conditions resulted in weight loss, withering and depletion of reserved food leading to rotting and
diseases build-up. This warrants the need for an appropriate storage conditions for increased net,
returns from potato cultivation. Farmers can sell their potato product as seed if they have
appropriate storage facilities and benefited from premium market price (Mulatu et al., 2005). The
same study indicates that the farmers has discouraged from storing potato as seed for subsequent
planting and market because of the high potato crop loss during storage. This calls for development,
and use of appropriate storage system in the country. Moreover, the inter-seasonal gap is about
eight months and this makes using own saved seed tuber for the next production season more
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difficult and farmers forced to purchase seed tuber for every growing season due to unavailability
of appropriate storage methods under farmer conditions. The lack of appropriate storage condition
causes inadequate supply of quality seed tuber at the time of planting which in turn constrains the
overall potato production. Additionally, farmers are not aware of the cheapest but modern storage
methods like DLS which reported to store potate tuber without loss for about six to eight months.

Gildemacher et al. (2009) on his studies on seed potato systems in East Africa (Ethiopia, Kenya
and Uganda) showed that a potato tuber stored in a diffused light storage gives strong sprout,
indicating the importance of appropriate potato seed storage system in stimulating sprouting and
getting vigour plant stand of potato crop as well as to ensure the availability of ready seed tuber
at time of planting. According to Thijssen (2008), in the country like Ethiopia where the majority
of the potato seed comes from farm saved or locally exchanged seeds, the knowledge about the effect
of local storage and seed quality management systems applied needs to be emphasized. In contrast,
the knowledge of farmers in this aspect 1s very low which shows the demand of improvement
options to achieve quality seed supply system in the country.

According to Sileshi and Teriessa (2001) on their study about tuber damage by potato tuber
moth in eastern Ethicpia, the quantity of potato which become available in the market is high
during the harvest and the supply become very less in the later season. This is because farmers
forced to bring their potato produce to market immediately after harvest due to fear of tuber
deterioration since appropriate storage systems are not available, this call for development of
improved potato storage facilities as far as quality and quantity of seed potato production as well
as the profitability of potato producing farmers in the country are concerned.

PRE-PLANT TREATMENT PRACTICES AND SEED POTATO QUALITY

Treating the seed tuber used for planting with different pre-planting treatment inputs have
paramount advantage in seed potato production since it enhance rapid development and vigour
plant stand thereby help the crop to suppress weed in the early stage of the crop {Struik and
Wiersema, 1999). Potato tuber is dormant immediately during harvest (Suttle, 2004; Yangta and
Tong, 1993; Wiltshire and Cobb, 1996). The dormancy period stretch six to eight months depending
on the storage temperature and variety (Yangta and Tong, 1993) and as potato tuber stored for
long it starts sprouting (Suttle, 2004; Yangta and Tong, 1993). Timely sprout enhancing
management 1s important (Wiltshire and Cobb, 1996) as far as quality of seed potato 1s coneerned
while sprouting results in quality loss for processing potato tuber (Suttle, 2004; Yangta and
Tong, 1993). One of the most important factors which need emphasis in potato production 1s
sprout management. Sprouting has a different effect on processing and seed potato production
{(Farre et al., 2001; Suttle, 2004). For industrial processing, potato sprouting may cause economical
loss whereas, stimulation of sprouting is advantageous in minimizing the period of seed dormancy
in case of potato tubers used as a planting material (Farre ef al., 2001). In the case of processing
potato tuber, sprouting inhibited by different synthetic chemicals whereas, seed potato growers
threat the tuber with sprout enhancing synthetic chemicals (Suttle, 2004). According to
Wiltshire and Cobb (1996), in addition to chemical treatment, temperature control system is also
used to control potato tuber sprout formation in case of processing potatees, whereas, exposing
tuber to sunlight practiced in the case of seed tuber (Wiltshire and Cobb, 1998). In case of the
processing tuber the demand of sprout inhibiting chemicals pronounced since innate tuber

dormancy not able to keep the tuber dormant for long as required for better market price in the
later season (Wiltshire and Caobb, 1996).
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According to Suttle (2004), regulating potato tuber sprouting is the most important mean to
keep the quality of seed potato tuber. Supply of quality seed tuber requires better control of
dormancy and sprouting, since application of appropriate seed dormancy management technology
allows wider cross country marketability, easy diseases management and to run potato breeding
programme easily (Wiltshire and Cobb, 1996). Potato tuber sprouting process related with different,
physiological processes such as respiration, reduction of tuber sugar content and water loss
{(Suttle, 2004).

Sprout emerge early during the growing season enhance disease resistance ability of the potato
crop which thereby contribute in increasing radiation capturing efficiency of the crop in the early
stage (Pavek and Thornton, 2009), A study by Hartmans et al. (1995) showed that the loss of water
increases due to the formation of sprout and decrease the shelf life of the tuber. To overcome this
problem, different chemicals and other treatment methods are used. The seed dormancy needs to
be broken in order to get an optimal performance of potato crop. The problem of potato seed
dormancy is pronounced when two growing season practiced within one year. Under this situation,
it needs manipulation of techniques to shorten dormancy period so as to increase early
establishment and vigour of the sprout (Struik and Wiersema, 1999), thereby quality and
productivity of the potato production system increased. According to Struik and Wiersema (1999),
potato seed deormancy breaking using chemicals, seed tuber cutting and chitting as well as
pre-sprouting are recommended to advance growth vigour of potato crop.

A study on assessment of the effect of whole seed and cut seed tuber size and pre-plant seed
storage conditions on yield of potato by Arsenault and Christie {2004) indicated that the cut seed
resulted in higher vield of potato tubers than the whole seeded seed tuber. Moreover, exposing the
seed tuber to warmer condition and green sprouting before planting mentioned as a mean of
pre-plant treatment so as to advance early ground cover and vigour of the potato crop stand
{Arsenault and Christie, 2004). And also pre-plant application of phosphorus 1s recommended in
potato crop to increase the crop vield (Hopkins ef al., 2010), According to Bethke and Busse (2010),
application of herbicides on the stand of potato erop used to enhance potato crop maturity since the
application of this herbicides result in leaf desiceation, which help to go fore on time harvesting
thereby increase the quality of the tuber to use as a planting material forwards.

Farmers in Ethiopia apply different traditional techniques to sprout seed potato tuber on time
{Agane et al., 2007). As illustrated by Agajie ef al. (2007), putting in bags, putting in the warm
place in the house, covering the tubers with crop residues, spreading on the sun, putting on the
shelves of the [hffused Light Storage (DLS), rmxing with ash and putting in bags and spreading
on the ground are the methods of potato producing that farmers practiced to let the tuber to sprout
early. According to Agajie ef al. (2007) about 43% of the farmers simply waits until it sprouts by
itself without applyving any treatments to enhance sprouting before planting. Diseases occurrence
and potato tuber physiclogical processes are the causes of tuber deterioration during the storage
period of potato tuber and unregulated sprouting of tuber is one of the most important factors
among physiological processes result in potato tuber deterioration (Suttle, 2004),

SEKED POTATO QUALITY AND SOURCING

The quality of potato tubers used as a planting material determines the quantity and quality
of final product in potato production (Struik and Wiersema, 1999). According to Almekinders et al.
(1994), farmers can get seed tuber from different sources such as own previous harvest, neighbour
farmers, local market and formal seed sectors. A study by Fuglie (2007) on the priorities for potato
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research in developing countries including Ethiopia described that quality seed tuber availability
gate higher priority rank by potato producing farmers in these countries. Furthermore, the problem
of improved potato seed tuber availability and appropriate potato seed tuber management methods
are severe for resource poor small-scale farmers. Majority of potate farmers in east Africa use local
seed tuber as a sources of seed due to unavailability of improved seed (Fuglie, 2007). According to
Gildemacher ef al. (2009) and Getachew and Mela (2000), about 50% of the potato farmers in this
region including Kthiopia use farm saved potato seed tuber during planting. Moreover, the farmers
in Ethiopia use a potato tuber of inferior quality as a planting material which is less accepted by
market to sell as a ware potato (Getachew and Mela, 2000). This 1s because of scarcity of potato seed
tuber produced by specialized seed growers and also lack of awareness of the farmer about the
appropriate size of tubers which result with vigor plant stand as well as better final yield.

According to Agajie ef al. (2007), getting high qualityAimproved potato seed tuber is the main
problem for most potato producing farmers in Ethiopia. As illustrated by Agajie et al. (2007),
especially potato producing farmers who are not involved in potato production technique training
faced problem in getting improved seed potato whereas, farmers who participate in potato
production technique training complain about the quality level of the improved potato varieties
since this wvarieties are getting susceptible to late blight which resulted in yield decline
(Agajie et al., 2007),

Among the techniques that potato producing farmers apply to secure the quality of the seed
tuber used for planting is sorting. Potato tuber sorting might done immediately after harvesting
or during seed tuber preparation for planting based on the health condition and size of the tuber.
According to Agajie ef al. (2007), sorting is among the methods that potato farmers in Ethiopia use
to prepare their seed potato for planting as well. As indicated in this same study farmers’ sort-out
the tuber of preferred size out of the mass harvest. Medium sized (egg sized) tuber is recommended
to use as a planting material and farmers in Ethiopia who get training on potato production
methods use this recommended size of tuber whereas the majority of the farmers in research
unaddressed areas traditionally use mostly small sized tuber as a planting material (Agajie et al.,
2007). This is because small sized tubers are preferable to cover large more land.

Renewing the seed lot have a paramount importance in seed potato production sinee continuous
use of the tuber resulted in vield and quality decline due to accumulation of seed borne diseases
over time (Gildemacher et al., 2009). And also the tubers harvested from the same land not give
good yield when it used for the next time in the same production environment, this forces the
farmer to look for seed from other areas each season. According to Agajie et al. (2007), potato
producing farmers in major potato producing areas of Ethiopia practice seed renewal, although the
length of the season in which they practice renewal varies among farmers. Additionally,
physiological age plays a great role in determining the quality of seed tuber. This is because
physiological age of the potato tuber used as a seed modifies the morphological, physiological and
agronomic characteristics of the crop (Caldiz ef al., 2001).

SEED POTATO MARKETING

These days potate is becoming a cash crop in Ethiopia and the introduction of improved
varieties hasten the broadening of potato marketing, since seed potato create a better market price
for the farmers than ware potate. Low quantity of production and lack of buyer are the major
reasons for the farmers who did not sell potato (Agajie ef al., 2007). As illustrated by Agajie et al.
{2007), seed potato marketing in Ethiopia constrained by low market price and lack of buyers.
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Tuber deterioration during storage is among the factors affecting the quality thereby marketability
of potato seed tuber. This shows the importance of post-harvest market quality maintenance since
the quality and marketability of potato seed tuber not only determined by pre-harvest agronomic
practices (Suttle, 2004),

POTATO UTILIZATION IN ETHIOPIA

Potato 1s one of the most important garden and eash crop in Ethiopia (IKassa, 2004}, The crop
able to grow on about 70% of the arable land in the country (Yilma, 1989). In some parts of the
country potato grown as a garden crop for the purpese of household consumption in small plots,
whereas it grown as a cash crop in major potato producing areas of Ethiopia. According
to Aliye et al. (2008), a potato crop 1s among the most important income generating commodity for
farmers in mmd to high land parts of Ethiopia. Potato crop used for different purpoeses by the society
across the country. Among these; household consumption, seed, income source and social purposes
are the main one (Agajie ef al., 2007). As described by Getachew and Mela (2000), the level of
potato production also varies based on the production objective, production for consumption and
market. The production and use of potato crop as a household consumption is stretching rapidly in
Ethiopia more than any other major food crops which 1s also true in developing country as a whole

(Yilma, 1989),

CONCLUSION

Potato 1s among the most consumed crops worldwise. Although, the crop is important. food crop,
a wide ranging factors are hindering seed potato system such as; uses of traditional production
technology, poor market demand, low price, lack of improved storage technologies and absence of
improved pre-plant treatment techniques. On the other hand, the crop, adopts in wide range of
agro-ecology and the crop also uses for different purposes. Therefore, as the improvement of the
potato system and thereby the services obtained from the system is concerned the production
system, transportation, storage, marketing and treatment methods should be improved through
integrative study.
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