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ABSTRACT 
 
Potato is one of the strategic crops, enhancing food security and economic benefits 
to Ethiopia, but lack of well adapted cultivars is one of a production problem that 
account for low yield and small area cropped to the nation. Thus, it is essential to 
evaluate such genotypes, which have high yield potential and are suitable to local 
environmental conditions. Therefore, this experiment was conducted in Shebench 
district of Bench-Maji zone during 2015/2016 and 2016/2017 main cropping 
seasons with the objective of selecting adaptable potato varieties with good 
agronomic traits. The study comprised of nine improved potato varieties laid out 
in a Randomized Complete Block Design (RCBD) with three replications. The 
phenological, growth and yield data were collected and analyzed using SAS 
Version 9.2 statistical software. The result of the study revealed that all of the 
variables considered were significantly affected by varieties. Accordingly, 
Maracharre took significantly longer days to emerge (14) and mature (109), while 
Gudanie, Gera, Shenkola, Jalene and Belete flowered lately as compared to other 
varieties. The maximum plant height was recorded from Gorebela, Gudanie, Belete 
and Shenkola varieties, while Gudanie (5.80) and Jallanie (6.53) showed more 
stem number per hill. In terms of disease incidence, Gudanie was observed to be 
resistant to potato late blight disease with only 6.67 incidence percentage. 
Concerning yield and yield components, the highest   value of tuber number per 
hill (25.27), marketable yield (41.07t/ha), unmarketable yield (6.65 t/ha) and 
total tuber yield (47.72 t/ha) were recorded from variety Marrachere followed by 
Gudanie where its marketable and total tuber yield is 39.39 and 40.72 t/ha, 
respectively. Therefore, considering the yield potential and disease tolerance, 
variety Marrachare and Gudanie were observed to be promising and 
recommended in highlands of Shebench and similar agro-ecologies. 
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INTRODUCTION 
 
Potato (Solanum tuberosum L.) is one of the most important 
food crops in the world. In volume of world crops 
production, it ranks third following wheat and rice 
(Champouret, 2010; Verzaux, 2010; Visser et al., 2009). It is 
believed to have originated in South America in the vicinity 
of Lake Titicaca near the present border of Peru and Bolivia 
(Horton, 1987). The tuber is known to supply carbohydrate, 
high quality protein and substantial amounts of essential 
vitamins, minerals and trace elements (Horton and Sawyer,  

1985).  
Potato is now a worldwide crop grown under many 

climatic conditions. The highest average yields are obtained 
in regions with moderate climate, such as northern United 
States and northwestern Europe, where potato is grown 
under long days, moderate temperatures and modern 
cultivation method (Levy and Veilleux, 2007). In Ethiopia, it 
became one among the most economically important crops 
as a source of food and cash especially on the highland and 
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mid-altitude areas of the country (Gildemacher et al., 2009; 
Adane et al., 2010).  

Potato is regarded as a high-potential food security crop 
because the crop produces large quantities of dietary 
energy (30 to 35 t/ha starch based produce in 3 to 4 
months) and has relatively stable yields under conditions in 
which other crops may fall (Gebremedhin et al., 2008; FAO, 
2010). Moreover, in Ethiopia potato production serves as 
means to overcome food shortage periods 'hungry months', 
since it matures before the harvest of other food crops such 
as cereals (Sanginga et al., 2009). There is also an 
increasing demand for potato as an ingredient in other fast 
foods that entail salad and processed products such as 
French fries and crisps, as a result of dietary diversification 
among urban dwellers, emerging fast food restaurants and 
roadside small-scale fryers (Tesfaye et al., 2010). As 
confirmed from FAO (2008) report, potato production in 
Ethiopia has increased from 280,000 tons in 1993 to 
around 525,000 tons in 2007 and it can potentially be 
grown on about 70% of arable land in the country. 

However, the area cropped with potato (about 160,000 
ha) is small and the average yield is less than 10 t/ha which 
is far below the potential yield (40 t/ha) obtained under 
research conditions (Adane et al., 2010). The low acreage 
and yield are attributed to many factors, the major one 
being lack of well adapted high yielding cultivars, 
unavailability and high cost of quality seed tubers, 
inappropriate agronomic practices, diseases, insect pests, 
inadequate storage, transportation and marketing facilities 
(Tekalign and Hammes, 2005). The majority of potato 
growing small holder 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 et al., 2000). Thus, 
evaluation and selection of potato genotypes which best 
adapt to a potential production area like Shebench district 
of Bench-Maji zone is one of the means to solve seed 
problem and it is a significant constituent of research 
activity of the country agricultural research program. 
Therefore, the objective of this study is to evaluate the 
growth and yield performance and adaptability of 
improved potato varieties in Shebench district. 
 
 
MATERIAL AND METHODS 
 
Description of the study area 
 
The experiment was conducted at Ziagin Farmers training 
center (FTC) of She-Bench district, during 2015/2016 to 
2016/17 main cropping season. Geographically, the study 
area is located at 60° 52’’N to 70`N, 35° 21’`E with an 
altitude of 1950 m.a.s.l. The site has a bimodal rainfall 
distribution and receives mean annual rainfall ranging from 
1801 to 2000 mm with mean minimum and maximum 
temperatures of 15.1 to 25°C, respectively. The area is 

considerably characterized by mid and high land and with 
high length of growing period (Masresha and Solomon, 
2015).  
 
 
Experimental materials and design  
 
Nine commercially released varieties of Potato named as 
Gudene, Jalene, Degemegn, Belete, Shenkola, Gera, Gorebela, 
Marrachare and Chala obtained from Holleta and Debre-
birhan Agricultural Research Centers were used for the 
study. The field was laid out in a Randomized Complete 
Block Design (RCBD) with three replications. The unit plot 
size was 9 m2 (3 m × 3 m), having four rows (ridges) 
consisting of ten hills (40 hills per plot) with intra and inter 
row spacing of 0.3 and 0.75 m, respectively. A distance of 
0.5 m by 1 m was maintained between unit plot and blocks 
respectively. Seed tubers of each variety was planted by 
hand in furrows at a depth of about 15 cm. Fertilizers were 
applied as per the recommendation of EARO (2004), 
accordingly, 110 kg N and 90 kg of P2O5 ha-1. Nitrogen was 
applied in the form of Urea (46% N) 165 kg/ha (split: half 
at planting and the rest during flowering) and P2O5 in the 
form of DAP (46% P205 and 18% N) 195 kg/ha side 
dressing at the time of planting (EARO, 2004). Management 
practices such as weeding, cultivation and ridging was 
practiced as per the recommendation (Gebremedihin et al., 
2008). Harvest was undertaken by hand when the leaves of 
50% the plants in the plot turned yellowish.  
 
 
Data collection and analysis 
 
Data on growth and yield performance comprised of days 
to 50% emergence, days to 50% flowering, days to 
maturity, plant height, stem number per hill, disease 
incidence, tuber number per plant, tuber weight, yield per 
plant, marketable yield, unmarketable yield and total yield 
were recorded for individual response variables from the 
two harvestable middle rows of each plot. The raw data 
were subjected to ANOVA following the standard procedure 
given by Montgomery (2013). After fitting ANOVA model 
for significant response variables, a mean separation was 
carried out using LSD method at 5% level of significance. All 
the statistical analyses were carried out using SAS-9.2 
statistical soft ware package (SAS institute Inc, 2008).  
 
 
RESULTS AND DISCUSSION 
 
Results of analysis of variance of 10 characters for 9 
improved Irish potato varieties are presented in Tables 1 
and 4. Accordingly all the characters considered showed 
significant (P<0.01) difference among the tested varieties. 
The    presence   of   significant   differences among varieties 
indicates  the  presence of genetic variability for each of the 
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Table 1: Mean square values on phenological and yield component response variables of potato (Solanum tuberosum L.). 

 

Source of 

variation 
DF 

Days to 50% 

flowering 

Days to 90% 

maturity 

Days   to  50 % 

emergence 

Plant height 

(cm) 

Stem 

number/hill 

Disease 

incidence (%) 

Variety 8 9.95** 7.7** 226.75** 277.71** 3.11** 2157.95** 

Block 2 0.7 1.37 21.44 8.72 0.32 378.7 

Error 16 1.08 1.33 4.24 31.25 0.35 186 

CV(%) 
 

10.02 2.7 2.26 7.57 12.82 25.75 
  

**: Highly significant, CV: Coefficient of variation, df: Degree of freedom. 

 
 

Table 2: Mean value of days to 50% emergence, flowering and days to 90% maturity of improved potato varieties. 
  

Variety Days  to  50% emergence Days to 50% flowering Days to 90% maturity 

Jalenie 8.33D 44.00A 90.33D 

Belete 9.67BCD 43.33AB 94.33C 

Degemegn 9.33CD 42.00B 98.67B 

Chala 10.67BC 41.67B 85.67EF 

Shenkola 11.33B 44.00A 83.00FG 

Gorebela 8.00D 39.33C 88.00DE 

Gera 11.33B 44.00A 81.00G 

Gudanie 10.67BC 44.00A 88.00 DE 

Maracharre 14.00A 42.00B 109.00A 

LSD (5%) 1.7977 1.9952 3.5625 

CV (%) 10.02 2.7 2.26 
 

Means followed by different letters in the same column are significantly different at 5%  level of probability. 

 
 
characters among the tested varieties. 
 
 
Days to 50% emergence   
 
The result revealed that variety Maracharre took longer 
days (14 days) followed  by Gera and Shenkola (11 days) 
for emergence, while variety Gorebela and Jalenie on the 
other hand emerged earlier than other varieties within 8 
days after planting (Table 2). This result is in line with the 
report of Haile et al. (2015), where Jalenie emerged earlier 
than other tested varieties. This could be attributed to the 
genetic variation among different varieties used (Abubaker 
et al., 2011).  
 
 
Days to 50% flowering   
 
High varieties such as Gudanie, Gera, Shenkola and Jalanie 
took longer days (44 days) followed by Belete (43.33 days) 
for flowering and variety Gorebela on the other hand 
flowered earlier than other varieties within 39 days after 
planting (Table 2). Arega et al. (2007) also reported 
considerable differences between varieties with respect to 
days to 50% flowering. The observed variation in terms of 
flowering    date   could    be    attributed    to    variation     in  

environmental adaptability among varieties. 
 
 
Days to 90% maturity  
 
In the local agro-ecological condition of Shebench, the 
vegetation period for potato varied from 81 to 109 days 
depending on varieties used. Variety Maracharre took 
longer days (109 days) followed by Degemegn (98.67 days) 
for maturity and Gera on the other hand mature earlier 
than other varieties within 81 days after planting (Table 2). 
This result is in line with the report of Haile et al. (2015) 
where vegetation period for potato varied from 90 to 124 
days. The maturity is a varietal characteristic which of 
course can be influenced by planting date, climatic 
condition and adopted cultivation practices (Musa et al., 
2007). 
 
 
Average plant height   
 
Maximum plant height was recorded from Gorebela (83.6 
cm) which is statistically similar with Gudanie (81.4 cm), 
Shenkola (79.2 cm) and Belete (80.33 cm). On the other 
hand, the shortest plant height (52.8 cm) was observed on 
Maracharre (Table 3). This result is in line with the findings  
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Table 3: Mean value of plant height, stem number per hill and disease incidence as affected by potato varieties. 
 

Variety Plant height Stem number/hill Disease incidence (%) 

Jalenie 69.40BC 6.53A 83.33A 
Belete 80.33A 3.40E 83.33A 
Degemegn 67.87C 3.87DE 80.00A 
Chala 78.27AB 4.73CD 46.67BC 
Shenkola 79.20A 5.12BC 66.67AB 
Gorebela 83.60A 4.13CDE 35C 
Gera 74.53ABC 4.13CDE 40C 
Gudanie 81.4 A 5.80AB 6.67D 
Maracharre 52.8D 3.93DE 35C 
LSD (5%) 9.6762 1.0267 23.06 
CV (%) 7.54 12.82 25.75 

 

Means followed by different letters in the same column are significantly different at 5% level of probability. 

 
 
 

Table 4: Mean squares values on Phenological and yield components parameters of potato (Solanum tuberosum L.). 
 

Source of 
variation 

DF 
Tuber 

number 
Tuber 

weight (g) 
Marketable 
yield (t/ha) 

Unmarketable 
yield(t/ha) 

Total yield 
(t/ha) 

Variety 8 88.26** 585.67** 191.63** 10.95** 243.13** 

Block 2 0.48 6.98 1.04 0.34 0.20 

Error 16 1.30 4.34 0.70 0.19 0.60 

CV (%) 
 

7.59 3.82 2.71 13.79 2.27 
 

**: Highly significant at 5% level of probability; CV: Coefficient of variation; Df: Degree of freedom. 

 
 
of Seifu and Bitewulign (2017) and Arega et al. (2017) 
where tallest plant height was observed for varieties 
Gudanie and Belete, respectively. This could be attributed 
to direct effect of genetic variation among different 
varieties used.    
 
 
Number of main stem per hill  
 
Variety Jalanie has highest main stem number (6.53) and 
this value was statistically similar with stem numbers 
obtained from Gudanie (5.8). However, the lowest main 
stem number (3.4) was recorded for variety Belete (Table 
3). Production of higher stem number per hill by Jalene was 
probably due to greater number of sprouts observed in 
Jalene at planting which might have resulted from its 
genetic potential for sprouting capacity. This result is in line 
with the findings of Arega et al. (2017) where Gudanie 
showed highest stem number per hill than Belete. 
 
 
Disease incidence (%)  
 
Potato late blight was the only disease observed in potato 
during the experimental period. The highest incidence was 
observed on variety Belete and Jalanie (83.33%) which is 
statistically not significant with Degemegn (80%) and 
Shenkola (66.67%). However, variety Gudanie showed the 

lowest incidence (6.67%) as compared to other varieties. 
Similarly, Haile et al. (2015) observed significantly lower 
late blight incidence in all planting dates for variety 
Guidene. This variation in response to disease incidence is 
probably due to genetic variation in the susceptibility 
among varieties.  
 
 
Average tuber number per hill  
 
Maracharre has displayed the highest average tuber 
number per hill (25.27) followed by Chala (18.93), Gera 
(17.4) and Jaleine (17.13). However, Degemegn gave the 
lowest average tuber number per hill (7.07) than the other 
varieties (table 5). The apparent variation could be due to 
the difference in genetic potential among potato varieties. 
Stolen and tuberilisation processes is affected by genetic 
makeup and environmental factor (Subarta and Upadhya, 
1997).  
 
 
Average tuber weight  
 
In potatoes, weight of tubers has an important role in yield. 
In the present study, maximum average tuber weight was 
recorded for Belete (79.53 g). However, Jalanie gave lowest 
average tuber weight (39.42 g) (Table 4). The variation may 
be   attributed  to  the  inherent  genetic  variation  on tuber 
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Table 5: Mean values of tuber number, average tuber weight, yield per plant, marketable yield, unmarketable yield and total 
yield as affected by potato varieties. 

 

Variety  
Tuber 

number 
Tuber 

weight(g) 
Marketable 
yield (t/ha) 

Unmarketable 
yield(t/ha) 

Total yield 
(t/ha) 

Jalenie 17.13B 39.417E 27.3033F 2.4300E 29.7333E 

Belete 9.93D 79.53A 32.8000D 0.9767F 33.7767D 

Degemegn 7.07E 52.18C 14.9933H 1.0967F 16.0900F 

Chala 18.93B 42.827DE 31.8800DE 3.6600CD 35.5400C 

Shenkola 11.27D 69.293B 30.61E 2.9967DE 33.5967D 

Gorebela 14.07C 45.747D 24.5900G 4.1467BC 28.7400E 

Gera 17.4B 52.987C 35.9100C 4.8600B 40.77B 

Gudanie 14.13C 65.847B 39.3933B 1.3333F 40.7233B 

Maracharre 25.27A 42.683DE 41.0667A 6.6500A 47.7167A 

LSD (5%) 1.97 3.61 1.45 0.7465 1.34 

CV (%) 7.59 3.82 2.71 13.79 2.27 
 

Means followed by different letters in the same column are significantly different at 5% level of probability. 

 
 
bulking among potato varieties. The duration and rate of 
tuber bulking vary among varieties and depend on 
environmental conditions (Levy, 2007). 
 
 
Unmarketable yield (t/ha)  
 
Marrachare gave the highest unmarketable yield (6.65 
t/ha) followed by Gera (4.86 t/ha) which might be due to 
the higher number of tubers produced by these varieties. 
However, the lowest unmarketable yield (0.98 t/ha) was 
recorded for variety Belete and it is statistically similar 
with Degemegn (1.10 t/ha) (Table 5). Variation among 
genotypes of non-marketable yield could be attributed to 
their genetic make-up which influenced tuber size. The 
observed maximum yield of small size tubers 
(unmarketable) might be due to the presence of more 
number of tubers as well as, varietal character and 
adaptability or establishment effect of other growth 
attributes (Kumar  et al., 2007). The result in the present 
work is in line with the findings of Haile et al. (2015), who 
reported the effects of genotype that significantly influence 
unmarketable tuber yield.  
 
 
Marketable yield (t/ha)  
 
Marrachare gave the highest marketable yield (41.10 t/ha) 
followed by Gudanie (39.39 t/ha). However, the lowest 
marketable yield (14.99 t/ha) was recorded for variety 
Degemegn (Table 5). The variation might be attributed to 
genetic variation among potato varieties and 
environmental factor on tuber bulking. Potato tuber size is 
an important attribute of potato for consumers and 
retailers. After tuber initiation, tubers growth has 
preference on partitioning of dry matter in comparison 
with halm growth. It is also important to note that 

environmental factors may reduce tuber sink strength 
(Manrique and Bartholomew, 1991), altering partitioning of 
dry matter to this plant part and reducing tuber size.  
 
 
Total yield (t/ha)  
 
Variety Marrachare was found to have the highest total 
yield (47.02 t/ha) followed by Gera (40.77 t/ha) and 
Gudanie (40.72 t/ha) (Table 5). This might be due to its 
highest number of tubers per plant which is in line with the 
report of Abubaker et al. (2011), where the highest total 
yield was observed on potato cultivar having higher tuber 
number. Mehdi et al. (2008) also concluded the increase in 
yield was mainly on account of higher number of 
tubers/plant.   
 
 
Conclusion and Recommendation  
 
The present results confirmed the existence of variations 
among improved potato varieties for yields and other 
related agronomic traits in the study area. Variety 
Maracharre took significantly longer days to emerge and 
mature, while Gudanie, Gera, Shenkola, Jalene and Belete 
flowered lately as compared to other varieties. Tallest plant 
height was also observed for varieties Gorebela, Gudanie, 
Belete and Shenkola, while Gudanie and Jallanie showed 
more stem number per hill. In terms of disease incidence, 
Gudanie (6.67%) was observed to be resistant to potato 
late blight disease with only 6.67 incidence percentage 
followed by Marrachare (35%) and Gorrebela (35%) as 
compared to other varieties. Concerning yield and 
components, the highest value of tuber number per hill 
(25.27), marketable yield (41.07 t/ha), unmarketable yield 
(6.65 t/ha) and total tuber yield (47.72 t/ha) were 
recorded   from   variety   Marrachere  followed by Gudanie  
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where its marketable and total tuber yield is 39.39 and 
40.72 t/ha, respectively.   

Therefore, considering the yield potential and disease 
tolerance, variety Marrachare and Gudanie were observed 
to be promising and recommended in highlands of 
Shebench and similar agro-ecologies. 
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