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Abstract

Field experiments were conducted at Haramaya amdaHuith the objective of assessing the quality and
dormance periodf local (farmers’) and improved potato cultivargidg the main cropping season of 2011. The
treatments consisted of five released cultivargifidsa, Chala, Chiro, Gabbisa, Zemen) and four [é@ahers’)
potato cultivars (Batte, Daddafa, Jarso, Mashenadifrhe experiment was laid out as a RandomizedpBxien
Block Design with three replications. Chala at Haaga produced the highest specific gravity (1.1&84%) dry
matter content (27.10%) and Daddafa produced lo{le861) and (21.05%), respectively at Hirna. Tshaf
the local cultivars had generally shorter dormanwbgreas tubers of the released cultivars had lothgenancy.
Keywords. potato éolanum tuberosum|l.), yield Performance, Improved, local, Ethiopia

Introduction

Potato can potentially be grown on about 70% oflihenillion hectares of arable land in Ethiopia (A2008).
The crop is currently being grown by approximatehe million farmers. In Ethiopia, potato is grownfour
major areas: the Central, the Eastern, the Nortbt&ve and the Southern regions, which togethertitotes
approximately 83% of the potato farmers in the ¢gunThe Eastern area of potato production in Hilsio
mainly covers the Eastern highlands, especiallyt E@sarghe zone (CSA, 2008/2009). The most impbrtan
feature of potato production in this region is ttia potatoes produced are market-oriented witlsidenable
amounts being exported to Djibouti and Somalia @#aet al., 2010). In this region, potato is mainly grown
under irrigation in the dry season (December tailppecause of low disease pressure and relativigly prices.
The crop is also produced in the belg (FebruaiMay) season and the meher (June to October) sefssinstu

et al., 2005b)

Most potato producing farmers in Eastern Ethiopiawglocal potato varieties. However, some farmers
accessing the research and extension system ofmdgea University and those targeted by NGO seed
programmes grow also improved varieties (Esleeal., 2005a). In addition to the high yield potentthk local
potato cultivars may have other agronomic, culinggst-harvest...etc values that are well apprediat the
farmers and consumers alike. The comparative peences of the potato cultivars released by Haramaya
University and the cultivars developed by the shmtler farmers in the region are not known. In tddij little
scientific information has been documented on thmdsvars. For these reasons, there is a needltect,
characterize, evaluate and even promote local @atattivars or genotypes before they become out of
production (Balkaya and Ergun, 2008).

However, to date, no systematic studies have besmw do investigate and document the similaritied an
differences on quality and dormancy period of loaald improved potato cultivars grown in the Eastern
Ethiopia. Therefore, this study was initiated wiitle objective of evaluating quality and dormancyiqak of the
major local and improved cultivars of potato growrEastern Ethiopia.

Materials and M ethods

Description of the study area

The study were carried out at Rare, Horticulturetisa's research field, Haramaya University andn#lir
research site of the University under rainfed ctodiduring the 2011 main growing season. Rarearepesite
is located at 926' N latitude, 423' E longitudes at an altitude of 1980 m.a.s.l. We=an annual rainfall is 760
mm (Belayet al., 1998). Mean annual tempraturel6 °C (Miséral., 2004). The mean relative humidity is
50%, varying from 20 to 81%. The soil of the exp@ntal site is alluvial type with organic carbomtant of
1.15%, total Nitrogen content of 0.11%, availableo$phorus content of 18.2 mg kg Spikexchangeable
Potassium content of 0.65 craél soil*, pH of 8.0 and per cent sand, silt and clay camé$2.92, 19.64 and
17.44, respectively (Simret, 2010).

Hirna sub-station is located at°®2’ N latitude, 41°4’ E longitudes at an altitude of 1870 m. a.s.le Tdrea
receives mean annual rainfall of 990 to 1010 mnh &it average temperature of 2+(HURC, 1996). The soil
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of Hirna is vertisol with organic carbon contentlo?5%, total Nitrogen content of 0.18%, availaBle@sphorus
content of 32 mg kg soi| exchangeable Potassium content of 0.68 gckwpboil*, pH of 7.09 and percent sand,

silt and clay contents of 27, 28 and 45, respelgtiffdebret, 2011).
Description of Experimental Material

Five potato cultivars, which were released by HaganUniversity at different times and four locadlyailable

potato cultivars were used for the experiment (&db)!
Table 1. Potato cultivars used in the study, yéaelease and their sources.

Variety ] ]
Year of release Sour ce of planting material

Chiro 1998 HUPIP

Zemen 2001 HUPIP

Badhasa 2001 HUPIP

Gabbisa 2005 HUPIP

Chala 2005 HUPIP

CAriivan MA~AADDN 2N1¢

Batte Local RHSPC

Mashenadima Local RHSPC

Jarso Local RHSPC

Daddafa Local RHSPC

Key: HUPIP = Haramaya University Potato Improventerigramme

RHSPC = Rare Hora Seed Producers’ Cooperati
Treatments and Experimental Design
The treatments are nine consisting of five improweliivars (Chala, Chiro, Badhasa, Gabbisa and Z¢mapd
four local cultivars (Batte, Mashenadima, Jarso Bladdafa). The experiment was laid out as a Rarzkami
Complete Block Design (RCBD) and replicated thrieses. Each plot was 3.60 m x 4.50 m = 16 2wide
consisting of six rows, which accommodated twelents per row and thus 72 plants per plot. The isgac
between plots and adjacent replication were 1 milabdn, respectively. There was a total of 669%3anea for
experimental site.
Experimental Procedures
The experimental field was cultivated by a tradimra depth of 25-30 cm and levelled and ridges were
made by hand. Medium sized (39-75 g) Lung’ahal., (2007) and well sprouted tubers were plantethat
sides of ridges at the spacing of 75 cm betweagesdnd 30 cm between tubers. Planting depth wagaired
at 5 cm (Mahmoodt al., 2001). Phosphorus fertilizer at the rate of 92 kg<ha'in the form of Diammonium
Phosphate (200 kg Hawas used and the whole rate was applied at plartidg Nitrogen Hawas applied in
the form of urea in two splits, half rate afterlfaimergence (two weeks after planting) and haké rat the
initiation of tubers (start of flowering). Potattapts were treated with Mancozeb 80% WP at the ohtie5 kg
hadiluted at the rate of 40 g per 20 litre water oaageek to control late blight disease.
Plant Data Collection and Analysis
Post harvest observations and measurement wera fed® randomly selected plants from each plot dtr
characters studied. Data were subjected to analysiariance (ANOVA) using the General Linear Modékthe
SAS statistical package (SAS, 2007) version 9.1 significant pairs of treatment means were comgargng
the Least Significant Difference Test (LSD) at 5861 4% level of significance.

Result and Discussion

Specific gravity and dry matter content

The main effect of cultivar and location as welllas interaction effect of cultivar and locatiogrsficantly (P <
0.01) influenced specific gravity and tuber dry reatontent.

The tuber specific gravity values of Chala (1.18gdhasa (1.098) and Gabbisa (1.097) produced rantésya
and that of Mashendima (1.097 and 1.091) produ¢ddiraa and Haramaya, respectively, were signifityan
higher than the tuber specific gravity values & tither cultivars grown at both locations. Mosttigals had
higher tuber specific gravity values for tubersdarced at Haramaya than those produced at HirndgB2abThe
differences in tuber specific gravity among thetigats and between locations may be attributed dnetjc
differences as well as environmental disparity.sThuggestion is consistent with that of Booth armdell
(1972), who reported that environmental as weljesetic differences may explain variations in piaring of
assimilates to the tubers, thereby affecting tpexcific gravity.
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The cultivars also differed in tuber dry matter teon across the two locations. Thus, Chala (27.1®4dlhasa
(26.77%), Gabbisa (26.68%) at Haramaya and Maslmaa6.58and 26.39%) produced at Hirna and
Haramaya, respectively, had the highest tuber datten content. However, at Hirna, only Jarso and
Mashenadima had superior tuber dry matter conteotspared to the other cultivars. The lowest drytenat
content values were recorded for Daddafa, BatteGinicb at Hirna. This indicates that the cultivaignificantly
differed in the production of tuber dry matter amits across the two locations, with more tuber rdatter
contents being produced at Haramaya than at Hirna.

These results are in accord with the suggestiorBeakema and Van der Zaag (1979) who reportedpibigto
tuber dry matter content and specific gravity aftuenced by a large number of factors the mosoitamt ones
being cultivar and environmental conditions.

Consistent with the results of this study, Burt@@g6) reported that genetic differences among trasiplay a
role in their ability to produce high solids wherogn on the same area. Dry matter content is stégjeto the
influence of both the environment and genotypedIéket al., 1975; Tai and Coleman, 1999). Similar results
were reported by Barrioat al. (1961) where the same variety grown in differemiations resulted in different
specific gravity.

Table 2. The interaction effect of cultivars anddtion on specific gravity and tuber dry matter teots of
potato cultivars.

Specific gravity Tuber dry matter
Location Cultivars Content (%)
Badhasa 1.098 26.77°
Batte 1.088° 25.47"
Chala 1.10% 27.16
Haramaya Jarso 1.079 2443
Chiro 1.078" 23.2¢1
Mashenadima 1.081 26.39"
Zemen 1.07%" 24.16"
Daddafa 1.08%¢ 26.09¢
Gabbisa 1.097 26.68"°
Badhasa 1.0724 23.7%"
Batte 1.06%" 22.02"
Chala 1.082' 25.08"
Hirna Jarso 1.087 25.7%°¢
Chiro 1.076 22.56*
Mashenadima 1.087 26.58°
Zemen 1.06% 2171
Daddafa 1.061 21.0%
Gabbisa 1.079 24,769
LSD(0.05) 0.01 1.77
F-test *x *x
CV (%) 0.74 4.34

Treatment means followed by the same letter withoolumn are not significantly different. ** = sifjoant at
1% probability level.

Consistent with this idea, Hogy and Fangmeier (20028ted that potatoes with high specific gravitsgynbe

suitable for processing such as the making of chip$ French fries. This is because such potatoes high

yield of processed product and do not suck to nailcthuring preparation, thereby resulting in lesstoof oil for

chip production. high specific gravity of potataee better suited for baking, frying, mashing ahipging; low

specific gravity for boiling and canning. Therefoagnong those cultivars under this studyi, it issfige to select
further potatoes best suited for processing asaselbr boiling or canning.
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Dormancy Period

The main effect significantly (P < 0.01) influencée dormancy period of the tubers. The effeciochtion as
well as its interaction effect of cultivar and Itica did not affect tuber dormancy Badhasa hadldimgest
period of tuber dormancy, followed by Zemen andr@hirubers of Badhasa required almost three andifa h
months to break dormancy and sprout. Tubers of Zeamel Chiro took about three months and a quanter t
reach the time of tuber dormancy breakage. Thevanltvhich broke its tuber dormancy in a short tiafeer
harvest (15 days) was Daddafa. This was closelgvi@d by Gabbisa, which required only 40 days f@alking
its dormancy. The tuber dormancy of the other cait ranged between 40 and 60 days. In generafativers’
cultivars had shorter tuber dormancy compared # ithproved cultivars released by the Universitye Th
improved cultivars had relatively longer tuber darmay. The variations in tuber dormancy among tHgvews
may be attributed to genetic differences. Thisdasistent with the findings of Sonnewald (2001) &hdtle
(2004) who reported that the length of tuber dortyadepends on the genetic background of the cudtiva

It is stated in most literature that tuber potatondncy normally ranges between 80 to 90 days (lalmoget al .,
2007). However, the tuber dormancy of most of #renkrs’ cultivars was found to be very short. Om dither
hand, the tuber dormancy of most released cultmaslong. This shows that breeders developing-higlding
potato cultivars at the University may have bedeciimg against the trait of short tuber dormanince they
would find it detrimental to prolonged shelf-lifehether the tuber are used as ware potato or agpstei.

Table 3. Effect of cultivar and location on dormamperiod of potato tuber.

Dormancy period (days)

Location

Haramaya 62.71
Hirna 62.1%
LSD(0.05) 0.38
F-test ns
Cultivars

Badhasa 108.63
Batte 51.160
Chala 50.47
Jarso 41.90
Chiro 98.46
Mashenadima 52.33
Zemen 101.23
Daddafa 15.03
Gabbisa 40.50
LSD(0.05) 0.82
F-test **

CV (%) 1.05

Treatment means followed by the same letter withoolumn are not significantly different. ** = sifinant at
1% probability level. ns = non significant at 5%@bpability level.

However, the fact that farmers value and cultivagdr own cultivars side with the improved potatdtivars of
the University indicates that there is a merit thiegeders did not see in the farmers’ cultivarsvat as in the
pool of genotypes at their disposal.

This clearly indicates that tubers with short donmaare desired by farmers since they best fih&ir tcropping
calendar for irrigated cultivation during dry seasevhereas the improved cultivars fit into the giog cycle of
the rainy season. This is consistent with the ssiime of Fuglie (2007) that variations in tuber miancy are
important to fit potato varieties into croppingeadiars of farmers.

In addition to genetic factor both pre- and postrhat environmental factors can affect tuber doyaturation.
Unusually cold or hot weather during tuber develeptin the field often results in pro-tracted opisened
(respectively) dormancy (Burton, 1989). Dependingtioe cultivar, extremely hot (>3%) field temperatures
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can result in the immediate termination of tubernagncy, a physiological disorder known as heat wjng
(Van den Bergt al., 1990).

Post-harvest environmental conditions can haveamdtic quantitative effect on tuber dormancy. Betwa and
25°C, the length of tuber dormancy is inversely prdipoal to temperature (Burton, 1989). Prolongedosxjpe
to temperatures:2 or >30 °C abruptly terminates tuber dormancy, and sproutiogimences upon return to
moderate temperatures (Wurr and Allen, 1976). Tesgnce or absence of light during post-harvesagtohas
little effect on dormancy duration but dramaticalffects the morphology of emerging sprouts (Burt389).

Furthermore, Rappaport and Wolf (1969) and Heml2e®5) stated that depending on the intended parpos
accelerated (i.e. seed tubers) or delayed (i.ee watato, industrial processing) sprouting of thevhsted tubers
is favourable. Thus, prolonged tuber dormancy mag Iproblem for dry season cultivation of potat&astern
Ethiopia since the tubers do not sprout accordirifpé cropping calendar of irrigated cultivatioarifers would
always want to replant the tubers as soon as theyeht the crop for double or triple productiontle dry
seasons using irrigation so as to exploit mainky thcal export markets. Therefore, they have apyplgre
selected their own cultivars such as Daddafa ahdrdbr such a purpose. In fact, short tuber doayanay
pose a problem to shelf-life but has its own uniqaeantage to smallholder farmers in the regiorstated
above. On the other hand, prolonged dormancy doeilan advantage for farmers cultivating the culsduring
the rainy season since this would delay sproutgagiring the long 7-8 month storage and avoid dirtive
yields that may arise plated from aged and seullers.

Conclusion

The cultivars also differed in tuber quality attribs such as specific gravity and tuber dry mattartent,
indicating that they could be used for differentpmses suited to consumers’ needs. Thus, culti@aeda and
Gabbisa in this experiment which recorded havimgpéi dry matter content and specific gravity mapélected

for processing whereas moderate specific gravitg dry matter content could be used for normal table
purposes.

The cultivars also differed in length of tuber damy significantly, with the released cultivars gely having
tubers with longer dormancy than the within 15 daisis clearly indicates that tubers with shorterndancy
are desired by farmers local (farmers’) cultivdrsparticular, one farmers’ cultivar named Daddafaken its
dormancy since they best fit to their cropping odbe for irrigated cultivation during dry seasoniseneas the
improved cultivars fit into the farmers’ croppingate in the rainy season. This would explain whyrfars value
and cultivate their own cultivars side by side wiitle released potato cultivars of the Universityug, farmers
saw a special merit of short tuber dormancy inrtleeitivars, against which breeders of the Uniugrsir

elsewhere in the country may have been selecting.
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