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Abstract

Sweet potato (Ipomoea batatas (L.) Lam.) is one of the globally important root crops. In Ethiopia, its production is confronted with lack of 
planting materials, shortage of farmer preferred varieties, poor extension system among many other constraints. The study was conducted to assess 
the performance of different released varieties at Teppi. Evaluation of the varieties was carried out in main cropping season. Each treatment was 
replicated three times and arranged in Randomized Complete Block Design. Stand count at harvest, number of roots per plant, plant height, total 
root yield, root length and root diameter were measured. All the traits showed significant difference between varieties. The highest root yield (50.83 
t/ha), root length (24.77 cm) and root diameter (10.35 cm) were recorded for the variety Awassa-83.  The lowest root yield (27.67 t/ha), root length 
(8.9 cm) and root diameter (4.75 cm) were recorded for the variety Cemsa, Beletech and Temesgen, respectively.  The highest number of roots 
per plant (4.03) was recorded for the variety Cemsa and there was no significant difference observed between other varieties. The findings of the 
study revealed that, Awassa-83 was found to be more adapted to the area as compared to other varieties. This variety should be popularized and 
disseminated to users to boost the production and productivity of Sweet Potato in the area.
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Introduction
Sweet potato (Ipomoea batatas (L.) Lam.) is an important food 

security crop for the millions of people in Africa. It is one of the 
globally important crops ranking seventh and fifth in production 
in the world and in Africa, respectively [1]. Sweet potato served as 
emergency relief crop in the country at the time of either natural 
or manmade disasters. It is entirely usable crop: roots for human 
consumption and roots and tops for animal feed, it is planted by 
many farmers of SNNPRS and Oromia as choice crop to alleviate 
food and feed shortage [2]. It is an autopolyploid (2n=6x=90) crop 
with a basic chromosome number of 15 [3]. It produces storage 
roots which are rich in carbohydrate, vitamins such as A, B complex, 
C, E and minerals such as potassium, calcium and iron. Root crops 
like Potatoes, Sweet Potatoes and Taro are among the list of major  

 
food crops that are consumed across the country. These and other 
economic importance prompt the peasant holders to grow many 
of the root crops as shown in the survey results [4]. In 2017/18 
cropping season, the total area under production is estimated 
to be 53449.23 hectares and the production is estimated to be 
1848413.74 tons with the productivity of 34.58 tons per hectare 
[4].

The current yield of sweet potato in developing countries is 
very low, nearly 3-6 tons ha-1, while the potential yield is reported 
to be in the range of 40-50 tons ha-1 [5]. In Ethiopia, sweet potato 
is widely grown in south, southwestern and eastern parts by 
small-scale farmers with limited land, labor and capital. Ethiopia 
is one of the largest sweet potato producing countries in the world. 
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According to the Central Statistical Authority [4] reports, sweet 
potato occupied about 53,499 hectares of land with a total annual 
production of 1.85 million tons during the main growing season 
only. However, the average national productivity of the crop as 
compared to the potential yield of the varieties. According to [2], 
the trends of sweet potato production in Ethiopia over the last 14 
years (2005-2018) shows that the production and productivity 
of the crops has been increasing, especially as of 2012, both at 
national level as well as at the largest producing region (SNNPR). 
However, the frequent drought in production ecologies, incidence of 
sweet potato viral disease, lack of market and alternate utilization 
possibilities have greatly hindered the expansion of the production 
of this crop in Ethiopia [2].  Among the major biotic constraints 
for sweet potato production insect pests are recoded as the major 
one [2]. Limitation in the genetic improvement of the crop due to 
Polyploidy and the large chromosome number, coupled with self- 
and cross-incompatibilities among different genotypes could also 
be mentioned as one of the constraints. In addition, the flowering 
prolificacy in sweet potato is variety dependent, where some 
varieties may not flower at all and others produce very few flowers. 
Self- and cross incompatibilities provide a major challenge to sexual 
recombination, seed production and genetic improvement in sweet 
potato [6].

Low root dry matter content in the orange fleshed Sweet Potato 
varieties and a lack of knowledge on postharvest storage and 
processing are also some of the prevailing constraints of the crop 
[1]. The absence of any formal institutions that multiply and supply 
quality planting materials for users also mentioned as limiting 
factors to disseminate the available technologies [1].

To overcome the above-mentioned problems, providing 
improved varieties which out yield the local variety is of paramount 
importance to increase accessibility of balanced food and 
household income. To advance improvement of crop productivity in 
different localities, continual identification of the best and suitable 
crop technologies appeared to be essential. This can be achieved, 
through adaptability tests and generation of new technologies. 
Keeping this in view, the present study was conducted at Tepi 
Agricultural Research Center to test the performance of released 
Sweet Potato varieties for their adaptability in Tepi area.

Materials and Methods

Description of the study area

The experiment was conducted at Tepi during 2016 cropping 
season at Tepi Agricultural Research Centre. Tepi located in south 
western Ethiopia in Southern Nations Nationalities and Peoples 
(SNNP) Regional State at an elevation of 1200 meter above 
sea level and it is situated at Latitude of 7 ° 10, 54.5,, and with a 
Longitude of 35° 25,04.3-28.2,, E of Ethiopia. The research station 
receives an annual average rainfall of 1559 mm with maximum and 
minimum temperatures of 29.7 °c and 15.5 °c, respectively. The soil 
of experimental site is reddish brown sandy clay loam classified as 
nitosol with PH range of 5.6 to 6.0.

Treatments and experimental design

The treatments consist of 6 white fleshed improved varieties 
of sweet potatoes. The treatments were arranged in a Randomized 
Complete Block Design (RCBD) with three replications, making a 
total of 18 experimental plots (Table 1).

Table 1: List and description of released Sweet Potato varieties used for the experiment.

No. Variety Year of Release Altitude Maturity Days Flesh Colour Yield (t/ha) Center of Release

1 Awassa-83 1983 1200-2200 150-180 White 36.6 Hawasa

2 Koka-6 1987 1200-2200 120-150 Cream 26.9 Hawasa

3 Temesgen  2002 1200-2200 90-120 White 17.6 Hawasa

4 Berkume 2007 1650-2000 188-195 White 19.5 Haromaya Univ.

5 Beletech 2004 1200-2200 150 White 18.4 Hawassa

Source: Ministry of Agriculture Crop variety registration bulletin (1983-2017).

Table 2: Mean performance of Sweet Potato varieties at Teppi.

Varieties Vine Length (cm) Stem Girth (cm) Number of Roots per Plant Root 
Length(cm)

Root Diame-
ter(cm)

Total Yield (Tone 
per Hectare)

Koka-6 175.07a 0.63a 2.23b 19.97b 6.77bc 37.13b

Awassa -83 171.07ab 0.64a 2.77b 24.77a 10.35a 50.83a

Berkume 162.6abc 0.71a 2.63b 20.13b 7.79b 30c

Cemsa 160.6abc 0.47b 4.03a 19.17bc 5.56bc 27.67e

Beletech 138.67bc 0.43b 2.43b 8.9d 4.99c 29d

Temesgen 135.2c 0.47b 2.3b 16.3c 4.75c 28.03e

LSD (5%) 33.36 0.13 1.26 3.091 2.42 0.91

CV (%) 11.67 12.7 25.34 9.33 19.88 1.49
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Experimental procedures and field management

The experimental land was well prepared, and ridges were 
prepared manually with hand hoes. The plot size for each variety 
was 9m2 (3m x 3m) and the spacing of 0.6m and 0.3m between 
ridges and plant were used respectively. The experiment was done 
at Teppi agricultural research center. Uniform Sweet Potato vine 
cuttings of 30cm length were taken and planted at the onset of 
rainy season in the experimental plot by burying two thirds of their 
lengths into the soil at 45° angles. One vine cutting was planted 
in each hole of the ridge. Earthing-up was done to protect the 
exposure of the storage roots. All agronomic practices were applied 
uniformly to all treatments according to the recommendation for 
the crop.

Results and Discussion
The result showed that there was significance difference 

between the varieties at p< 0.05. The highest plant height was 
recorded for Koka-6 and Awassa 83 (175.07) and (171.07) cm 
respectively. The shortest plant height was recorded by Beletech and 
Temesgen (138.67 and 135.2 cm) respectively (Table 2). Berhanu & 
Beniam [7] also reported that, vine length was significantly affected 
by the interaction effects of site and variety. The result showed that 
there was significance difference between the varieties at p< 0.05. 
The highest Stem girth was recorded at Berkume, Awassa-83 and 
Koka-6 (0.71, 0.64 and 0.63cm) respectively. The lowest Stem girth 
was recorded by Beletech (0.43cm) respectively (Table 2). From 
analysis of variance, all varieties showed significant difference in 
both years but Cemsa recorded the highest number of roots per 
plant 4.03 (Table 2). The lowest number of roots per plant was 
recorded from Koka-6 (2.23). This weight difference may be come 
from genetic capability of the sweet potato varieties [8]. From the 
analysis, it was revealed that root length was highly significant at 
p<0.01.

The highest root length per plant was recorded by Awassa-83 
(24.77) sweet potato varieties and the lowest length was recorded 
by Beletech (8.9) (Table 2). The result showed that there was 
significance difference between the varieties at p< 0.05. The highest 
Root diameter was recorded at Awassa-83 (10.35cm). The lowest 
Root diameter was recorded by Temesgen (4.75) (Table 2). Berhanu 
& Beniam [7] also reported that root diameter was high significantly 
affected by variety. From the analysis of the result, there were high 
significance difference between the varieties at P<0.01. The highest 
root yield (50.83.ton ha-1) was recorded for variety Awassa 83. In 
contrast, the lowest root yield (27.67 -ton ha-1) was recorded for 
varieties Cemsa (Table 2). The result showed that sweet potato 
yield varied among varieties. The variation in yield among varieties 
may be attributed to weather or climatic factors, and the duration 
of growing periods. Nair (2000) also reported that sweet potato 

yield varies with the variety, season of planting, soil condition and 
fertility. Osiru et al. [5] also reported that sweet potato yield varied 
among genotypes.

Summary and Conclusion
Root and tuber crops play significant role in contribution 

towards food security, income generation, provision of food energy 
and resource base conservation.  Six released sweet potato varieties 
were tasted at Tepi Agricultural Research Center in randomized 
complete block design with three replications. The experiment 
was carried out to test the performance of improved sweet potato 
varieties and identify and select the best high yielding, pest and 
disease resistant/tolerant variety/ies for the target area. The 
mean root yield was ranged from 27.67 to 50.83 t/ha, for Cemsa 
and Awassa-83 respectively. The mean root length and mean root 
diameter was ranged from 16.3cm to 24.77 and 4.747 to 10.35 cm 
for Temesgen and Awassa-83 respectively. Based on mean yield, 
Awassa-83 and Koka-6 gave highest yield [9].  All varieties showed 
significant difference for most of the studied traits. The highest 
yield was obtained by Awassa-83 and the least yield was recorded 
by Temesgen and Cemsa. In general, Awassa-83 and Koka-6 showed 
better adaptation as compared to other varieties and have to be 
multiplied and disseminated to users. Further study should be 
carried out with improved varieties to improve potato production, 
especially in Southwestern parts of Ethiopia.

Sweet potato is one of the most important root and tuber 
crop for food and feed value. It is recognized as ideal crop for 
food security. Sweet Potato has high potential for improving food 
security, increasing household income and poverty reduction. 
Despite these; a set of constraints along the sweet potato production 
has to be considered simultaneously, to ensure higher yields, better 
income, and a significant contribution of Sweet potato farming to 
food security, nutritional security and improved livelihoods in the 
country. The best adapted varieties like Awassa-83 should have to 
be multiplied and disseminated to the area. Sweet Potato varieties 
that have high yielding, good resistance to Sweet Potato virus and 
tolerant to different biotic and abiotic factors as well as varieties 
with high nutritional qualities have to be released and disseminated 
to boost Sweet Potato production and productivity [10,11].
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