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Abstract

Field experiments were conducted at Haramaya and Hirna with the objective of assessing the morphological
characteristics of local (farmers’) and improved potato cultivars during the main cropping season of 2011. The
treatments consisted of five released cultivars (Badhasa, Chala, Chiro, Gabbisa, Zemen) and four local (farmers’)
potato cultivars (Batte, Daddafa, Jarso, Mashenadima). The experiment was laid out as a Randomized Complete
Block Design with three replications. There were significant differences within as well as between the farmers’
and released potato cultivars in a number of morphological characteristics.
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Introduction

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 (Adane et al., 2010). It is a major part of the diet of half a
billion consumers in the developing countries (Mondal, 2003). Potato is an important food and cash crop in
Eastern and Central Africa, playing a major role in national food security and nutrition, poverty alleviation and
income generation, and; provides employment in the production, processing and marketing sub-sectors
(Lung’aho et al., 2007).

Variation in a crop population is the result of the combination of the genotypic and environmental
factors. The proportion of variation due to each source is of importance in plant breeding. Genetic variability is a
primary interest to the plant breeder because proper management of this variation can produce permanent gain in
the performance of the plant (Welsh, 1990, cited in Basazen, 2006). To be useful for plant breeders, genetic
resources must be characterized by morphological and agronomic traits (Martins et al., 2006). Moreover, the
knowledge on diversity and the identification, differentiation and assessment of agronomic performances of
cultivars provides an informative tool for the detection of duplicates in the collection, effective extension and
better characterisation and use in improvement work of crops. Morphological and agronomic characterization is
the first step in description and classification of plant genotypes (Smith and Smith, 1989).

However, to date, no systematic studies have been done to investigate and document the similarities and
differences on morphological characteristics of local and improved potato cultivars grown in the Eastern
Ethiopia. Therefore, this study was initiated with the objective of evaluating the morphological characters of
major local and improved cultivars of potato grown in Eastern Ethiopia.

Materials and Methods

Description of the study area

The study were carried out at Rare, Horticulture section's research field, Haramaya University and Hirna
research site of the University under rainfed condition during the 2011 main growing season. Rare research site
is located at 9 °26' N latitude, 42 °3' E longitudes at an altitude of 1980 m.a.s.l. The mean annual rainfall is 760
mm (Belay et al., 1998). Mean annual temprature16 °C (Mishra et al., 2004). The mean relative humidity is 50%,
varying from 20 to 81%. The soil of the experimental site is alluvial type with organic carbon content of 1.15%,
total Nitrogen content of 0.11%, available Phosphorus content of 18.2 mg kg soil”', exchangeable Potassium
content of 0.65 cmol, kg soil”', pH of 8.0 and per cent sand, silt and clay content of 62.92, 19.64 and 17.44,
respectively (Simret, 2010).

Hirna sub-station is located at 9 °12” N latitude, 41 °4’ E longitudes at an altitude of 1870 m. a.s.l. The
area receives mean annual rainfall of 990 to 1010 mm with an average temperature of 24 °C (HURC, 1996). The
soil of Hirna is vertisol with organic carbon content of 1.75%, total Nitrogen content of 0.18%, available
Phosphorus content of 32 mg kg soil ™, exchangeable Potassium content of 0.68 cmol, kg soil!, pH of 7.09 and
percent sand, silt and clay contents of 27, 28 and 45, respectively (Nebret, 2011).

Description of Experimental Material
Five potato cultivars, which were released by Haramaya University at different times and four locally available
potato cultivars were used for the experiment (Table 1).
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Table 3. Potato cultivars used in the study, year of release and their sources.

Variety Year of release Source of planting material
Chiro 1998 HUPIP
Zemen 2001 HUPIP
Badhasa 2001 HUPIP
Gabbisa 2005 HUPIP
Chala 2005 HUPIP
Source (MoARD, 2010)

Batte Local RHSPC
Mashenadima Local RHSPC
Jarso Local RHSPC
Daddafa Local RHSPC

Key: HUPIP = Haramaya University Potato Improvement Programme

RHSPC = Rare Hora Seed Producers’ Cooperative
Treatments and Experimental Design
The treatments are nine consisting of five improved cultivars (Chala, Chiro, Badhasa, Gabbisa and Zemen) and
four local cultivars (Batte, Mashenadima, Jarso and Daddafa). The experiment was laid out as a Randomized
Complete Block Design (RCBD) and replicated three times. Each plot was 3.60 m x 4.50 m = 16.2 m’ wide
consisting of six rows, which accommodated twelve plants per row and thus 72 plants per plot. The spacing
between plots and adjacent replication were 1 m and 1.5 m, respectively. There was a total of 669.3 m* area for
experimental site.
Experimental Procedures
The experimental field was cultivated by a tractor to a depth of 25-30 cm and levelled and ridges were made by
hand. Medium sized (39-75 g) Lung’aho et al., (2007) and well sprouted tubers were planted at the sides of
ridges at the spacing of 75 cm between ridges and 30 cm between tubers. Planting depth was maintained at 5 cm
(Mahmood et al., 2001). Phosphorus fertilizer at the rate of 92 kg P,Os ha™ in the form of Diammonium
Phosphate (200 kg ha™') was used and the whole rate was applied at planting. 75 kg Nitrogen ha was applied in
the form of urea in two splits, half rate after full emergence (two weeks after planting) and half rate at the
initiation of tubers (start of flowering). Potato plants were treated with Mancozeb 80% WP at the rate of 1.5 kg
ha'diluted at the rate of 40 g per 20 litre water once a week to control late blight disease.

Plant Data Collection and Analysis
Post harvest observations were taken from randomly selected plants from each plot for all characters studied.

Results and Discussion

Morphological Characteristics of Potato Cultivars

The potato cultivars had variations in morphological characteristics such as growth habit, flower colour, number
of inflorescence; tuber set characteristics, tuber skin colour, tuber shape, tuber eye depth, distribution of tuber
eyes, eye number per tuber and tuber flesh colour. Cultivars under this experiment such as Badhasa, Batta, Chiro,
Zemen, Daddafa showed semi-erect growth habit and Chala, Jarso, Mashenadima and Gabbisa showed erect
growth habit. Badhasa, Batta, Chala and Gabbisa produced white flower color the remaining Mashenadima and
Jarso dark-pink and also Zemen and chiro showed light pink flower in the other case all of the cultivars except
cultivar Jarso which produced average flowering (5-20 inflorescence) the rest showed very few flowering ( >5
inflorescence). From those nine cultivars six of them showed spreading tuber set characteristics (Badhasa, Batta,
Chala, Jarso, Zemen and Gabbisa) and the rest three (Chiro, Mashenadima and Daddafa) showed compact tuber
set characteristics. When we come to tuber skin texture all of improved cultivars except Gabbisa and Chala
produced rough tuber skin texture and local cultivars (Batte and Daddafa) had rough and (Mashenadima and
Jarso) produced smooth tuber skin texture. In the other case cultivar Badhasa, Chala, Mashenadima and Gabbisa
produced white tuber skin colour, Chiro and Zemen brownish colour and Jarso and Daddafa produced white-
cream tuber skin colour.

There have been three cultivars with oblong tuber shape those are Badhasa, Chiro and Gabbisa the
other two Jarso and Daddafa produced round tuber shape but only Mashenadima produced long oblong tuber
shape and Chala obovate and also Batte compressed tuber shape. Majority of the cultivars under this study
produced shallow tuber eye depth those are Badhasa, Jarso, Chiro, Zemen and Gabbisa and the other Chala and
Mashenadima Protruding and Batte and Daddafa medium-deep tuber eye depth. There was cultivars with apical
distribution of tuber eyes as well as cultivars with evenly distributing tuber eyes (Badhasa, Batte, Jarso, Daddafa)
and (Chala, Chiro, Mashenadima, Zemen, Gabbisa), respectively but all of the cultivars produced intermediate
eye number per tuber between 5-20 there was three cultivars with yellow tuber flesh colour (Batte, Jarso,
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Daddafa) in addition two cultivars produced white tuber flesh colour (Mashenadima and Chala) there was also
two which produced Yellow-cream tuber flesh colour ( Badhasa and Zemen) and the rest (Gabbisa and Chiro)
produced white-cream tuber flesh colour. This difference showed that there was variation in genetic trait of
cultivars which resulted difference in morphological characteristics that is important for morphologically
differentiates cultivars (Table 2).

Table 2.Morphological characteristics of potato cultivars.

Cultivar Growth Flower Number of Tuber set Tuber Tuber Tuber Tuber eye Distribution Eye number Tuber flesh
habit colour inflorescenc characteristics skin skin Shape depth of tuber eyes per tuber colour
e texture colour
Badhasa Semi- ‘White Very few Spreading Rough White Oblong Shallow Apical Intermediate Yellow-
erect flowering cream
Batte Semi- White Very few Spreading Rough Brownis Compre Medium Apical Intermediate Yellow
Erect flowering h ssed deep
Chala Erect ‘White Very few Spreading Smooth White Obovate Protruding Evenly Intermediate White
flowering
Jarso Erect Dark pink Average Spreading Smooth White- Round Shallow Apical Intermediate Yellow
flowering cream
Chiro Semi- Light Very few Compact Rough Brownis Oblong Shallow Evenly Intermediate ‘White-
erect pink flowering h cream
Mashena Erect Dark pink Very few Compact Smooth White Long Protruding Evenly Intermediate White
dima flowering oblong
Zemen Semi- Light Very few Spreading Rough Brownis Oblong Shallow Evenly Intermediate Yellow
erect pink flowering h Cream
Daddafa Semi- White Very few Compact Rough White- Round Medium Apical Intermediate Yellow
erect flowering cream deep
Gabbisa Erect ‘White Very few Spreading Smooth White Oblong Shallow Evenly Intermediate ‘White-
flowering cream
Conclusion

There were a number of differences in morphological characteristics among and within the cultivars released by
the Haramaya University and those developed through selection by farmers.Morphological characteristics such
as growth habit, flower colour, number of inflorescence; tuber set characteristics, tuber skin colour, tuber shape,
tuber eye depth, distribution of tuber eyes, eye number per tuber and tuber flesh colour in potato cultivars also
had variations those variation in morphological characteristics may due to genetic factors.
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