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Abstract
Sweet potato is an important food security crop in Ethiopia, valued by farmers for its versatility, high caloric content, 
good taste, and relatively high levels of macro- and micro-nutrients, including β-carotene; therefore, pre-extension 
demonstration of improved, disease-resistant, and high-yielding varieties of sweet potato is essential to enhance farm-
ers’ productivity and income. Accordingly, this study aimed to demonstrate previously verified and improved sweet 
potato varieties in the selected Habru districts of the Sedeni irrigation scheme in the North Wollo Zone, where the 
varieties were evaluated on six farmers’ fields to promote improved varieties and recommended production techniques 
for farmers and extension workers. The participant farmers were purposively selected based on land accessibility and 
willingness to participate in and conduct the experiment. The agronomic data, farmers’ perceptions, and feedback from 
other stakeholders were collected and analyzed using a Statistical analysis of t-test was done via Gen Stat version 17, 
besides descriptive statistics and the Relative Importance Index. The on-farm demonstration results revealed that the 
Birtukanie variety was a high-yielding variety and more preferred by farmers compared with the Jari variety. Although 
most yield-related traits, including total root yield, were not statistically significant, the maximum root yield was ob-
tained from Birtukanie (33.56 t ha-1) compared with Jari (31.23 t ha-1), while root number per plant showed a significant 
difference between the two varieties. Consequently, based on the weighted farmers’ preference ranking, the Birtukanie 
variety was recommended for scaling up to enhance adoption and create further demand.
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Introduction

Sweet potato (Ipomoea batatas) is cultivated in Ethiopia 
mainly for human consumption. It ranks third, after en-
set (Ensete ventricosum [Welw.] Cheesman) and potato 
(Solanum tuberosum L.), among the most important root 
crops produced in the country. In Ethiopia, the average 
national yield for many years was less than 9 t/ha on 
farms; however, due to expansion, improved varieties, 
and appropriate agronomic practices, productivity shift-

ed significantly to 36 t/ha (CSA 2019). Sweet potato is 
an integral part of the cropping system in the eastern, 
southern, and south-western parts of the country (Tofu 
et al. 2007; CSA 2019). Sweet potatoes serve as a criti-
cal safety crop in regions where they are widely grown, 
as they can still produce harvests even when drought or 
unfavourable weather causes the failure of cereals and 
legumes. Its ability to thrive under poor environmental 
conditions and to be cultivated with low input require-
ments makes it a key contributor to national food securi-
ty (Fekadu et al. 2015b).
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Across the world, vitamin A deficiency remains a se-
rious nutritional concern, causing night blindness, stunt-
ed growth, and increased risk of death, with the heaviest 
impact felt in developing countries. Vulnerable groups 
include young children, women during pregnancy and 
lactation, and populations living in rural poverty (WHO 
2009). Vitamin A deficiency has serious health conse-
quences for young children in developing countries (Low 
et al. 2007). In nations such as Ethiopia, there is considera-
ble potential to improve both crop productivity and β-car-
otene content by adopting enhanced orange-fleshed sweet 
potato (OFSP) varieties. These varieties are naturally rich 
in β-carotene, which the body converts into vitamin A 
(Wariboko and Ogidi 2014).

OFSP provides an affordable and year-round source 
of vitamin A for low-income households in East Africa, 
including Ethiopia, as it is widely accepted by young chil-
dren (Low et al. 2007) and can help reduce the prevalence 
of vitamin A deficiency (VAD) (Omiat et al. 2005). Or-
ange-fleshed sweet potato (OFSP) represents an affordable, 
nutritious, and sustainable source of vitamin A (Burri 2011; 
Fekadu et al. 2015a). According to Fekadu et al. (2017), 
the OFSP varieties officially released in Ethiopia are rich 
in both macro- and micro-nutrients, including β-carotene 
(20.01 mg per 100 g), protein (7.08%), iron (2.55 mg per 
100 g), zinc (1.42 mg per 100 g), and sugars such as fruc-
tose (4.45%), glucose (5.34%), and sucrose (16.20%).

Erratic and irregular rain fall is a common phenom-
enon and the magnitude of the problem is increasing 
from time to time, beside this micro nutrient deficiency 
is a series issue generally in the country and particularly 
in Amhara region. Therefore it has to be supported with 
developed and then demonstrate of crop varieties that can 
utilize the available moisture efficiently and give yield and 
nutritional fortified varieties are important. This can be 
achieved through development, testing adaptability and 
promotion of different types of orange fleshed sweet pota-
to varieties. In spite of importance of sweet potato for in-
secure households food consumption and rapid increase 
of income. There were lack improved sweet potatoes vari-
eties, extension gap for promotion of technologies are ma-
jor constraints in the study areas. In addition, the adop-
tion of improved technologies by farmers remains very 
limited, mainly because of weak connections between 
farmers and research institutions, along with insufficient 
dissemination and utilization of research and extension 
outputs (Ademe et al. 2018).

With the aim of addressing this gap technologies gen-
eration and dissemination of new improved varieties, 
training and demonstration on crop production and 
management are strategies revealed by different authors 
for improving farmers’ use of improved technologies and 
increasing of productivity of crops (Zewdu et al. 2018 and 
Bassa et al. 2018) also argued that investing in dissemi-
nation of improved agricultural technologies is key to 
improve the livelihood of low income and food insecure 
areas. Under research circumstance new technologies are 
released, adapted, and verified, then the next step is con-

ducting a demonstration on a small number of farmers’ 
fields. So, improved sweet potato varieties having different 
merits were promoted in advance with the participation 
of the farmers’ research extension group (FREG). There-
fore, demonstrating the sweet potato is necessary to create 
awareness about the technology for farmers and extension 
workers with an intensive extension approach.

Objectives

•	 To evaluate and demonstrate improved sweet potato 
varieties to the farming community.

•	 To assess farmers’ and extension workers’ reaction 
towards improved sweet potato varieties.

Material and methods
Description of the study area

Demonstrations of sweet potato varieties were carried out 
on farmers’ field in Habru district under sedenie irrigation 
scheme, which is one of the irrigation site established in 
by International Fund Agriculture Development Project 
(IFAD). Habru District is geographically situated at ap-
proximately 11°32'58.00"N latitude and 39°48'58.89"E lon-
gitude. Its altitude ranges from 1760 to 2100 meters above 
sea level, with average annual rainfall and temperature of 
750–1000 mm and 15–29 °C, respectively (HWoA 2025).

Site selection and experimental design

Experimental sites and host farmers were selected in col-
laboration with the district and kebele offices of agricul-
ture. Host farmers were chosen based on their willingness 
to provide land for the experiment and the suitability of 
their soil for conducting the trials. Before implementation, 
training was provided to agricultural experts and develop-
ment agents on the specific field activities to be carried 
out. The experiments were conducted on farmers’ fields. 
The two orange-fleshed sweet potatoes (i.e., Birtukanie 
and Jari varieties) were planted on six (6) host farmers’ 
fields. The experiment was laid 10 m*10 m plot size for 
each variety with recommended agronomic spacing of 
1 m between ridges and 0.3 m within plants.

Farmer Research Extension Group (FREG) ap-
proaches

The Farmers–Research–Extension Group (FREG) ap-
proach was employed to promote sweet potato varieties 
through active stakeholder engagement in problem iden-
tification, joint planning, implementation, monitoring, 
and evaluation of method and result demonstration activ-
ities. The innovation platform brought together farmers, 
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researchers, and agricultural experts from district to ke-
bele levels, along with other relevant stakeholders, to en-
sure collaborative learning and decision-making (Chim-
do 2008; JICA 2015). In the Sedeni irrigation scheme, a 
FREG comprising 33 members of farmers was established 
and actively involved throughout the sweet potato varie-
ties demonstration. Although the group participated col-
lectively, the demonstration trials were conducted on six 
selected host farmers’ fields to facilitate effective manage-
ment and observation. To enhance coordination and com-
munication, the farmers organized themselves and elected 
a chairperson and a secretary following discussions with 
a multidisciplinary research and extension team on the 
objectives and implementation procedures of the activity.

Field days and field visits were conducted at the veg-
etative growth stage and physiological maturity of the 
sweet potato varieties. Host farmers, FREG members, and 
neighbouring farmers jointly evaluated the performance 
of the demonstrated varieties, contributing to informed 
selection and wider promotion of improved sweet potato 
technologies through the FREG approach.

Method of data collection

Yield and yield parameters were collected from samples of 
host farmers’ plots at each representative location. Meas-
urements included a sensitive balance for measuring root 
weight, total root yield, and simple counting for the num-
ber of roots per plant. The biological data were obtained 
from composite samples taken from randomly selected 
representative host farmer plots. In addition, farmers’ 
preferences and perceptions of the evaluated sweet pota-
to varieties were assessed using a five-point Likert scale 
(1=excellent, 2=very good, 3=medium, 4=very poor, 
5=poor) statements.

Method of data analysis

The yield and yield-related component data were analyz-
ed using a statistical analysis of a t-test, which was done 
via Gen Stat version 17. Farmers’ preferences and per-
ceptions of the demonstrated sweet potato varieties were 
assessed using a five-point Likert scale, analyzed using 
the Relative Importance Index (RII). To determine the 
relative importance and ranking of the evaluation criteria 
from the farmers’ perspective, the Relative Importance 
Index (RII) was computed by using the RII Equation 
(Odeh and Battaineh 2002; Gunduz et al. 2013; Muhwezi 
and Otim 2014).

Where RII=Relative importance index, W=Weight given 
to each criterion by the respondents from (1-Excellent to 
5-Very Poor), A= highest weight (i.e., 5 in this case), and 
N=the total number of respondents.

Result and discussion
Training

Training is one of the important tools for creating aware-
ness and promoting agricultural technology (Yokamo 
2020). Package training on sweet potato production pack-
ages was given for Host farmers, woreda agricultural ex-
pert and development agents. They are the major actors 
for the successful implementation of the activity. The 
training content includes information about the sweet 
potato production package, disease and pest management 
system, post-harvest handling, and utilization. Training 
materials were used computer PowerPoint presentation, a 
smart projector, and a flip chart.

Field day

Field day was organized two times at physiological matu-
rity and during harvesting, including post-harvest sensory 
evaluation. During the field day, participants were zonal, 
woreda, and kebele level agricultural experts, administra-
tors (decision maker experts), IFAD project coordinators, 
researchers, and zonal communication affairs were invited 
and gave their reflection and feedback about the demon-
strated innovation. Moreover, field day events were pro-
moted by using Amhara Television programs and North 
Wollo communication affairs. Therefore, demand for sweet 
potato production, market linkage, and awareness has 
been created for the demonstrated sweet potato varieties.

The increased demand for sweet potato production, 
enhanced market linkages, and heightened awareness 
that resulted from field days are consistent with evidence 
from participatory research in other regions. Studies have 
observed that greater exposure to improved agronom-
ic packages and variety trials can enhance farmers’ per-
ceptions of productivity and market potential, leading to 
higher interest in adoption and willingness to produce for 
wider markets (Kuma and Chewaka 2022). This not only 
enhances technical understanding and farmer preferenc-
es but also stimulates market engagement and nutritional 
awareness, reinforcing the value of integrated extension 
and communication strategies in sweet potato dissemina-
tion programs.

Table 1. Number of training participants for the sweet 
potato production package.

Farmers Male 26
Female 7
Total 33

Development agents Male 2
Female -
Total 2

Researchers Male 7
Female 1
Total 8

Total participants 43
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Yield and yield-related performance of sweet 
potato varieties

The total productivity of the two sweet potato varieties 
evaluated in this study was generally comparable, and both 
varieties performed well under the existing growing con-
ditions. This good performance can be attributed to the 
absence of major environmental stresses during the grow-
ing season, as the farmers effectively managed the fields 
and provided adequate irrigation throughout crop growth.

Statistical analysis using a t-test revealed that most 
yield and yield-related traits showed a non-significant dif-
ference between the two varieties, except for root num-
ber per plant. Although the difference in total root yield 
was statistically non-significant, numerically higher total 
root yield was recorded from variety Birtukanie, which 
produced 33.56 t ha-1, compared with Jari, which yielded 
31.23 t ha-1. This indicates that Birtukanie has a slight yield 
advantage under well-managed and irrigated conditions.

A significant difference was observed in the number of 
roots per plant. Variety Birtukanie produced an average 
of 13 roots per plant, whereas Jari produced only 4 roots 
per plant. The higher root number per plant in Birtuka-
nie contributed substantially to its higher total root yield. 
This finding is consistent with the results of Rahman et 
al. (2013) and Nwankwo et al. (2012), who reported that 
a higher number of tuberous roots per plant is a key 
yield-determining trait and an important criterion for se-
lecting adaptable and high-yielding sweet potato varieties. 
In the same way, Bezawit et al. (2015) indicated that plants 
with a higher number of tuberous roots tended to produce 
greater marketable yield as well as higher total tuberous 
root output.

However, the results also showed an inverse relation-
ship between root number per plant and average root 
weight. Varieties producing a higher number of roots 
tended to have smaller individual root sizes, while those 
with fewer roots produced larger roots. Accordingly, va-
riety Jari, which had fewer roots per plant, recorded the 
highest average root weight (549.1 g), whereas Birtukanie 
recorded a much lower average root weight (108.9 g). De-
spite these numerical differences, the variation in average 
root weight between the two varieties was not statistically 
significant. In terms of root yield per plant, Jari produced a 
higher yield (1775 g per plant) compared with Birtukanie 
(1409 g per plant). This higher per-plant yield in Jari can 
be attributed to its larger average root size, even though 
it produced fewer roots per plant. Conversely, the higher 
total yield of Birtukanie was mainly due to its greater root 
number rather than individual root size.

Generally, the results indicate that both varieties have 
desirable yield attributes but differ in yield components. 
Birtukanie is characterized by a higher number of roots per 

plant and higher total yield, while Jari is characterized by 
fewer but larger roots and higher yield per plant. These va-
rietal differences are important considerations for farmers 
and breeders, depending on production objectives such as 
total yield, root size preference, and market demand.

The observed differences in yield components between 
the two sweet potato varieties, Birtukanie and Jari, are 
consistent with commonly reported varietal variations in 
sweet potato research. Birtukanie was characterized by a 
higher number of roots per plant and higher total yield, 
whereas Jari produced fewer but larger roots with high-
er yield per plant. Such differences are important for both 
farmers and breeders, as they directly influence produc-
tion efficiency, market suitability, and end-use preferences.

Similar findings have been reported in other local 
evaluations conducted in Ethiopia. Studies from the Se-
men-Bench district demonstrated significant varietal dif-
ferences in average root number per plant, root size, and 
marketable yield among improved sweet potato varieties. 
Some varieties produced many smaller roots, while oth-
ers produced fewer but larger roots, with these variations 
largely attributed to inherent genetic differences among 
cultivars (Gobena et al. 2022). Likewise, performance trials 
conducted in South Gondar revealed differential adapt-
ability and yield responses of sweet potato varieties across 
locations, highlighting that yield components such as root 
number and root size interact with environmental condi-
tions to determine overall productivity (Gurmu et al. 2024).

From a practical farming perspective, the contrasting 
yield component profiles of Birtukanie and Jari offer dis-
tinct strategic advantages depending on production ob-
jectives. Varieties with a higher number of roots per plant, 
such as Birtukanie, are more suitable where maximizing 
total yield per hectare and bulk production for household 
consumption or local markets is a priority. In contrast, va-
rieties like Jari, which produce fewer but larger roots, may 
be preferred in markets that favor large tubers and may 
command premium prices or meet the requirements of 
industrial processing, where uniform and larger root sizes 
are desirable. This aligns with broader research showing 
that marketable root size and shape not just total yield are 
important selection criteria for both farmers and consum-
ers (Alam et al. 2024).

Therefore, varietal selection and breeding programs 
should consider both yield components and market pref-
erences to ensure that released varieties meet diverse pro-
duction and commercialization goals.

Table 3. Combined Mean Yield and yield related traits of 
sweet potato varieties.

Varieties
Root 

number/
plant(g)

Root yield/
plant(g)

Average 
root 

weight(g)

Total 
root yield 
(ton/ha)

Birtukanie 13.33 1409 108.9 33.56
Jari 4.00 1775 549.1 31.23
Mean 9.33 366 440.2 23.27
Standard error 2.789 261 2112.4 24.14
Probability (0.5%) 0.029* 0.231 0.172 0.39

Source: Own computation result, 2023.

Table 2. Field day participants.

Ag/ex/expert Researcher Farmers Others Total
M F M F M F M F M F T
11 1 5 - 24 3 3 - 43 4 47
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Farmer preference evaluation of sweet potato 
varieties

The graph compares farmers’ preferences for the sweet 
potato varieties Jari and Birtukanie based on key traits, in-
cluding root size, shape, color, productivity, cooking qual-
ity, firmness, taste, and palatability. Farmers’ evaluations 
were analysed and ranked using the Relative Importance 
Index (RII), which reflects the relative weight and impor-
tance of each trait as perceived by respondents. Overall, 
the RII values above 0.5 or closer to 1 indicate that both 
varieties are acceptable to farmers, although they differ in 
their strengths across agronomic and consumer-related 
characteristics.

Jari was preferred for root size and firmness, which 
corresponds with its higher average root weight and bet-
ter quality after cooking. Both varieties received similar 
scores for root shape, color, and easiness for cooking, 
suggesting that these traits did not clearly differentiate 
the two varieties. In contrast, Birtukanie received a high-
er preference score for productivity, reflecting its higher 
total root yield, mainly due to its greater number of roots 
per plant. Moreover, regarding of food quality for eating, 
Birtukanie was strongly preferred for taste and palatabil-
ity, indicating superior consumer acceptance despite its 
smaller individual root size.

Overall, the results show that Birtukanie is preferred 
for productivity and food quality for consumption, while 
Jari is favoured for physical root attributes. This highlights 
the need to consider both yield performance and farm-
ers’ preferences when selecting and recommending sweet 
potato varieties for different production and consumption 
purposes.

The current trends in sweet potato varietal research 
both agronomic performance and end-user quality traits 
matter in farmer decision-making. As Jari variety may sat-

Figure 1. Farmers’ perception evaluation using the rela-
tive importance index for sweet potato varieties. Source: 
Own computation result, 2023.

Figure 2. Farmers evaluation during physiological maturity of sweet potato varieties.
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Figure 3. Farmes evaluation after cooking of sweet potato varieties.

isfy market demand for larger, firmer roots, Birtukanie’s 
attractiveness for productivity and food quality under-
scores the importance of matching varietal recommenda-
tions to production goals and consumption preferences. 
Integrating such farmer preference data into breeding and 
extension programs, as emphasized in recent literature, 
can help ensure that released varieties are both productive 
and suited to local taste and market contexts, ultimately 
enhancing adoption and impact (Placide et al. 2015).

General feedback provided by the farmer and 
other stakeholders

•	 Sweet potato was valued as an easy-to-grow, low-
cost, and drought-tolerant crop with minimal pest 
and disease problems.

•	 Farmers expressed overall satisfaction with both 
tuber yield quantity and quality, with particularly 
strong appreciation for the Birtukanie variety.

•	 Both Jari and Birtukanie varieties were well accepted 
by farmers in terms of yield and quality.

•	 The Birtukanie was strongly preferred for higher 
productivity, better taste, and greater palatability.

•	 Jari variety also was preferred as second alternative 
by their larger root size and better firmness.

•	 The crop performs well on poor soils and contrib-
utes significantly to household food security.

•	 The propagation method using stem cuttings was 
perceived as simple, efficient, and cost-effective.

•	 Farmers and stakeholders emphasized the need for 
reliable planting material supply and market linkag-
es for tubers and vines.

•	 Farmers and stakeholders recommended the estab-
lishment of strong market linkages for the sale of sweet 
potato tubers and vines for propagation methods.

•	 Stakeholders suggestion scaling the preferred varieties, 
especially Birtukanie, in food-insecure areas and intro-
ducing new varieties were identified as key priorities.

Conclusions and 
recommendations

The on-farm demonstration of improved sweet potato vari-
eties in the Habru districts of the Sedeni irrigation scheme 
revealed that both Birtukanie and Jari varieties performed 
well under local conditions. However, Birtukanie exhibited 
a higher root yield (33.56 t ha-1) compared with Jari (31.23 
t ha-1) and had a significantly higher number of roots per 
plant. Farmers’ evaluations and weighted preference rank-
ings indicated that Birtukanie was the most suitable variety 
for local cultivation due to its yield potential, agronomic 
performance, and preference acceptability with relative 
productivity, food taste, and palatability. These findings 
demonstrate the potential of the Birtukanie variety to en-
hance productivity, income, and household food security 
in the study area as well as in the region.

Based on the results, it is recommended to scale up 
the Birtukanie variety in the Habru districts and simi-
lar agro-ecologies, supported by extension services to 
promote recommended production practices, including 
planting, disease management, and harvesting. Efforts 
should also focus on ensuring the availability of quality 

Table 4. Summary of farmers’ feedback for sweet pota-
to varieties.

Varieties Likes Dislikes

Birtukanie Has many tubers Has no good firmness

Marketable tuber size -
Highly Productive -
Easy to cook and 

consume
-

Has a cake taste -
Jari Has good firmness May not be demanded for the 

market due to the large root size
- It is not easy to cook, consume, 

and sell due to its large size.
- Does not have many tubers
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planting materials through strengthened stem cutting 
propagation systems. Further on-farm trials in diverse lo-
cations are encouraged to validate adaptability and perfor-
mance under varying management practices. Incorporat-
ing farmers’ feedback through participatory approaches 
is essential to promote the adoption and sustainability of 
improved sweet potato varieties.
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