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Abstract

This study was conducted at Abaya district of West Guji zone, Eastern Oromia
with the objective of further disseminating the already evaluated and selected vari-
ety of groundnut variety, Tole-1 to the farming community. The district was se-
lected purposively based on potentiality and accessibility for Groundnut produc-

DO 10.26855/1jfsa.2023.09.004 tion. Two potential peasant associations (PA’s), Samaro and Bunnata were select-

ed. A total of 16 trial farmers, eight (8) from each kebeles were selected. Subse-
quently, 49 farmers were trained by multidisplinary team of Yabello Pastoral and
Dryland Agriculture researchers on importance of groundnut production, agro-
nomic practices and pre- and post-harvest management. One improved groundnut
variety, Tole-1 was planted on 0.25ha (50m x 50m) of 16 trial farmers’ fields. A
seed rate of 90kg/ha was used with a line spacing of 10cm and 40cm between
plants and rows respectively. Accordingly, in the course of implementation a total
of 24 farmers were reached, 360kg seed was delivered and an area of 4ha was
covered. Exchange visit was organized in representative potential PA on which a
total of 33 participants (28 farmers, 2 researchers and 3 development agents) were
attended to share the experience, evaluate the performance and to communicate
the progress of the activity. The grain yield performances of improved variety
were 27.5 and 29.8 quintals per hectare for Samaro and Bunnata PA’s respective-
ly. The research intervention had contributed to improve food security, livelihood,
knowledge and skill of trial farmers. Upon completion of the activity, an exit
strategy was designed and district office of agriculture and natural resources was
officially invited, and a handed over ceremony was made to ensure its sustainabil-
ity. Therefore, the study recommends that all concerned bodies should scale up/out
this variety in the study districts and similar agroecology to improve the produc-
tion and productivity of the farming community.
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1. Introduction

Groundnut (Arachis hypogaea L) is the six most important oilseed crops in the world. It contains 48 to 50% oil and
26 to 28% protein and is a rich source of dietary fiber, minerals, and Vitamins. Groundnut was grown on nearly 25.45
million ha worldwide with the total production of 45.23 million tons and an average yield of 1.8 tons/ha in 2009 [1]. It
is a major cash crop and widely grown in all tropical and subtropical region of the world for direct use as food, oil and
high protein meal. Groundnuts are warm season crop and need abundant sunshine and warm climate for their normal
growth. They are adaptable to a wide range of climatic conditions, that completely intolerant to frost at any growth
stage and require relatively high temperature throughout it’s the growing seasons [2].
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In many developing countries including Ethiopia, groundnut is the principal source of digestible protein (25-34%),
cooking oil (44 -56%) and vitamins like thiamine, riboflavin, and niacin [3]. Groundnut is a high value crop that can be
marketed with little processing; however, it is extremely versatile and can be used in wide range of products. The Ethi-
opian lowland areas are believed to have significant potential for increased oil crop production including groundnut [4].
Groundnut is also used for oil extraction, generates considerable cash income for a number of small scale producers and
foreign exchange earnings through export for the country. The estimated production area and yield of groundnut in
Ethiopia in 2016/17 cropping season were 74,861.4 hectares and 1,296,364.18 quintals, respectively [S]. The average
national yield of groundnut is 1.7 tones ha ! which is significantly lower than the World’s average 1.9 tone ha .
Groundnut rust, leaf spots, leaf blight, aflatoxic bacteria wilts, and soil inhabiting insects (termites) and lack of im-
proved groundnut varieties are important factors reducing groundnut production in Ethiopia [6].

1.1 Statement of the problem

In low lands of districts of Borana Zone, groundnut is one of the major cash crops grown in the area where local late
maturing varieties are dominant. However, the production of groundnut in the area is low due to lack of improved seed,
adaptable, drought, disease and pest infection, weed etc. Recognizing those problems which reduce production and
productivity of ground nut, Yabello Pastoral and Dry land Agriculture research centre has undertaken adaptation trail
and demonstration of different groundnut varieties in Abbaya district of West Guji Zone and on station for the last three
years. The evaluation of this research activity was done with the collaboration of respective Agricultural offices and
neighbours farmers through field day and field visit time. As indicated on evaluation of this research activity, one early
maturing, high yielder and drought resistance groundnut variety, namely Tole-1 was highly preformed and had more
yield advantage over local variety that was being used by farmers. As a result, farmers were interested and selected this
variety during field day for further promotion. Therefore, this research activity was initiated to further promote and
pre-scale up of this variety in selected PA’s of Abaya district.

1.2 General objective
The general objective of the study was to increase the production and productivity of Groundnut in study area.
1.3 The specific objectives of the study were:

* To increase the production and productivity of participating small scale farmers’ in the Abaya district
* To improve farmers’ knowledge and skill of application of the improved ground nut technology

* To develop local capacity for future scaling up of Ground nut technology

* To strengthen stakeholders linkage and collaboration

2. Materials and methods

2.1 Description of the study area

The capital center of the Abaya district found at 365 Km from Addis Ababa to the south direction. Abaya is found at
6° 14’y latitude and 30°10'¢ longitude. The altitude of the district ranges from 1200-2060masl. It has an estimated aver-
age annual rainfall of about 1223mm and therefore the average annual temperature ranges from 16°C — 28°C. It is
bounded by regional state of Nations, Nationalities and people of southern Ethiopia in the North and East, Lake Abaya
to the West and Gelana district in the South. The sole two types of agro-climatic condition of the district are the
midhighland and lowlands. About 30% of the entire area of the district falls under Bada dare. The remaining 70% falls
under Gamoji agro-climatic condition. According to the soil map of Borena Zone, the soil unit of Abaya district are
calcaric and euricfluvi sols, euricnitosols and chiromic and orthicluvis sols. Of these, the first two categories of soils
covered the largest part of the district. According to the data obtained from District Agricultural office, the main crops
produced were maize, barley, ‘teff’, sorghum, haricot bean, wheat, field pea and faba bean [7].

2.2 Site and Farmers Selection

The research activity was conducted in the Abaya district of West Guji Zone for two consecutive years (2015/16 to
2016/17). Two potential ground nut producing peasant associations (PA’s), Bunata and Samaro and eight (8) farmers
from each PA’s were selected with the collaboration of respective office of Agricultural district. One adaptable, early
maturing and high yielder variety: Tole-1 was used for this research activity. A 2,500 m? (0.25 ha) of land was used at
each selected farmers’ field. Training was given for the chosen farmers and respective development agents who were
working in this research activity on overview production system of groundnut variety.
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2.3 Memorandum of Understanding

Prior to the start of the research activity, memorandum of understanding (MoU) was signed between Yabello Pastoral
and Dryland Agriculture Research Center (YPDARC) and Abaya district Agricultural and Natural Resource office on
their responsibility to confirm sustainable dissemination of the technology for a wider community. Close monitoring
and evaluation of the research activity was undertaken through joint action of relevant stakeholders from the time of
sowing to harvesting.

2.4 Research Design

One improved and recommended ground nut variety of, Tole-1 was planted on plot size of 0.25ha (50m x50 m=
2,500m?) of land on each farmer’s fields. A seed rate of 90kg/ha and 100kg DAP/ha were used with a line spacing of
35cm between rows. Accordingly, a total of 16 farmers were reached 360kg seed was delivered and an area of 4 hec-
tares was covered with this research activity.

2.5 Types and methods of data collection

The types of collected data included yield data, change in level of knowledge (information) and skill of farmers, total
number of farmers participated on extension events: training, field visits and field days, total number of farmers copying
the technology/innovation and stakeholder’s participation. Appropriate data collection methods such as: simple ‘yes’ or
‘no’ question survey, check lists, personal observation, field days, five point Likert scale) were employed to gather both
qualitative and quantitative data.

2.6 Method of data analysis

Farmer’s preference was analysed qualitatively through narration and description and Economic & agronomic data
was analysed by descriptive statistic using S PSS version 20.

2.6.1 Method of Analysis of Change in level of Farmers’ Knowledge and skill

The investigation of the immediate application of new knowledge is very important to test whether the knowledge of
a particular farmer was improved after engaging in it or not. For instance, Seba et al. [8] and Lin and Lee [9] developed
a questionnaire based survey and measured knowledge and perception using five point Likert attitude scale. Based on
these facts, 8 (eight) items which are used as proxy indicators of knowledge such as: change in level of knowledge and
skill on application of appropriate seed rate, distance between rows and plants, sowing, weeding and agronomic prac-
tices, seed preference, importance of technology as perceived by the participated farmers pre and postharvest manage-
ment were developed following the procedure used by Desiso et al. [10]. The knowledge level and skill of the respond-
ents was scored before and after participating in pre-scaling up of improved Groundnut (Tole-1). The score was calcu-
lated by giving values to all responses used as a proxy indicator of the level of knowledge following five point Likert
type attitude scale (5= Strongly agree, 4= Agree, 3= undecided, 2= Disagree, 1= Strongly disagree). Then, the total
knowledge and skill score test for the participant becomes a total score which is suitable for analysis of paired sample
t-test to test/check whether knowledge of farmers/agro pastoralists has improved or not.

3. Results and Discussion

3.1 Total Production and productivity per unit area

The pre-scaling up of improved groundnut variety (Tole-1) was undertaken for two consecutive years in two PA’s
(Samaro and Bunnata) of district of West Guji Zone in the 2015/16 and 2016/17 cropping seasons. The variety was
treated with full recommended groundnut production and management package. YPDARC- was the source of all inputs
(seed, fertilizer and herbicides). The result of the study revealed that the average yield of improved Tole-1 variety ob-
tained in 2015/16 cropping season was 29 qt/ha and 32 qt/ha while that of 2016/17 cropping season was 26 qt/ha and
27.5qt/ha at Samaro and Bunnata respectively (Figure 1). The yield obtained in 2016/17 was lower compared to that of
2015/16 cropping season because of rainfall interruption. In spite of this, the production and productivity of groundnut
of the trial/participated farmers has increased in the study area when compared to local groundnut varieties because of
its early maturity. The average yield of pre-scaled up of groundnut variety was higher compared to the average Oromia
regional productivity of local variety which was 17.14 quintal per hectare [5]. This could be justified by the fact that the
potentiality of the district for groundnut production and early mature and high yielder of tole-1 ground nut variety used
during pre-scaling up the variety.
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Figure 1. Yield of pre-scaled up groundnut (Tole 1) of trial farmers across PA’s and the years.
3.2 Training of Farmers and Stakeholders

Participatory training consisting of theoretical and practical session was given by multidisplinary team of Yabello
Pastoral and Dryland Agriculture researchers (Breeder, Agronomist, Economist and extensionist) in the selected district
of West Guji Zone at Samaro and Bunnata PA’s. A total of 49 participants: 41 farmers and 9 DA’s/SMS were partici-
pated on training (Table 1). The topic of the training were included the production and management packages, measure
diseases and their control measures, fertilizers application, the appropriate amount of seed rate, distance between rows
and plants and creating strong linkage among relevant stakeholders through multi-stakeholders approach to mitigate the
issues in joint action taking immediate, short and long run measures.

Table 1. Training of farmers and other stakeholders on Groundnut production

Year Participants
Experts (DA+SMS) Farmers
Male Female Total Male Female Total  Grand Total
2015/16 4 2 6 23 2 25 31
2016/17 2 1 3 15 1 16 18
Total 6 3 9 28 3 41 49

Note: DAs =implies Development Agents, SMS= Subject Matter Specialists
3.3 Field day organized

At physiological maturity stage of the improved groundnut variety (Tole-1) a mini-field day was jointly organized
with Kebele administrator, development agents and participated farmers within the representative kebeles to create
awareness about the importance of using improved groundnut variety and its agronomic and management practices and
boosting the dissemination of the varieties through farmers to farmers mechanism. A total of 33 participants: 28 farmers
from trial and non-trail, 2 researchers and 3 DA’s were participated in the mini field day (Table 2). During a mini field
day, all the participants shared their best experience and discussed the condition of improved groundnut variety with
trial farmers and were very much interested with it. Lastly, all participant farmers evaluated the technology and selected
Tole-1 variety for further scaling up/out within the study area.

Table 2. Mini-field day organized on Groundnut at Abaya/Bunnata

Technology Participants (N=33)
visited during Farmers Stakeholders
Year field day Location/district Male Female Total Researchers DAs Total
2015/16 Groundnut Abaya 24 4 28 2 3 33

Note: DA= Development Agent, SMS implies Subject Matter Specialist
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3.4 Change in level of knowledge and skill of Farmers'

Farmers’ knowledge and skill are expected to be improved after engaging in pre-scaling up of improved varieties due
to practical and theoretical training given for them on all aspects of production in reference to sowing, weeding, pest
control, importance of technology [10]. The highest attitude score for knowledge and skill improvement before and af-
ter engaging in pre-scaling of improved groundnut variety was 25 and 30 respectively; whilst the lowest attitude score
for knowledge and skill improvement was 9 and 14 respectively (Table 3). The mean attitude score of knowledge and
skill for before and after engaging in pre-scaling up of improved groundnut variety was 19.1 and 23.8 respectively;
out of an obtainable potential score of 40 (Table 3). The results of paired sample t-test revealed that there was positive
and a statistically significant mean difference between knowledge and skills before and after engaging in pre-scaling up
of groundnut variety at less than 5% level of significance (p= 0.03). The implication of this result is that participated
farmers’ knowledge and skills have improved after participating in pre-scaling up of improved groundnut variety due to
training given to them and their actively participation on the research from land preparation to the harvest. This result is
in line with the findings of Desiso et al. [10] and Dembi et al. [11] who found who found that the farmers’ knowledge
and skill was enhanced due to training given to farmers on maize and haricot bean production during the implementa-
tion of the research.

Table 3. Change in level of knowledge and skills of Farmers' on application of improved groundnut variety

Variables Farmers' Knowledge and Skill Improvement (N=16)
Before Scaling up After Scaling up t-value
Mean 19.1 23.8 2.845%%*
Std. Deviation 5.6 44
Minimum 9 14
Maximum 25 30

Notes: N= Number of participants, ** indicates 5% level of significance.
3.5 Memorandum of Understanding

Prior to the start of the pre-scaling up of this research activity memorandum of understanding (MoU) was signed be-
tween Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) and Abaya district Agricultural and Nat-
ural Resource office on their responsibility to make sure sustainable dissemination of the technology for a wider com-
munity. As a result, a strong and sustainable linkage was enhanced among relevant stakeholders from the beginning to
exit strategy of pre-scaling up of groundnut variety through working collaboratively; jointly monitoring and evaluation,
attending extension events such as training, organizing, field visit and field days. In doing so, the local capacity for fu-
ture scaling up of groundnuts technology was developed and stakeholders’ linkage and collaboration were also
strengthened.

3.6 Exit Strategy

The authorization of Yabello Pastoral and Dryland Agriculture Research centre (YPDARC) is staring from adapta-
tion, generation, demonstration and up to the pre-scaling up stage of appropriate technologies needed for sustainable
development of farmers of the Borana zone in particular and Ethiopia in general. Thus, it important to seek for an alter-
nate option during which sizable number of farmers can involve within the technology promotion through strategic
mechanisms. The major collaborator of YPDARC was the office of Abaya Agricultural and Natural Resource of the
district within the pre-scaled up of research activity. Therefore, the broader scope for further dissemination of the tech-
nology is remained to be implemented by the office of Agricultural and Natural Resource located at zonal and district
within the study area. This is to keep the extension system linkage strong and sustainable among those organizations
and to relay the continuity of technology for a wider coverage until the better technology option developed. To achieve
those goals, YPDARC and respective zonal and district of office of Agricultural and Natural Resource have discussed
on a way to keep the sustainability of dissemination of technology and wider scaling up to larger farmers and then
agreed to possess the technology by office of Agricultural and Natural Resource of the respective districts and with the
facilitation of YPDARC in technical and shut supervision.

4. Conclusions

Participatory training including both theoretical and practical session was given for the chosen/trial farmers on the
production and pre and post-harvest management of newly released Haricot bean variety. Accordingly, many farmers
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built their awareness on the standard of already proven groundnut variety and understood that it can provide a reliable
yield and improve their production and productivity which successively improves their livelihoods and ensure food se-
curity in sustainable manner. Moreover, Knowledge and skill of DAs and agricultural experts also enhanced through
training and exchange visits. During a mini field day, all the participants shared their best experience and discussed the
condition of improved groundnut variety with trial farmers and were much interested with it. Lastly, all participant
farmers evaluated the technology and selected Tole-1 variety for further scaling up/out in the study area.

Better accessing of Tole-1 variety, improving farmers’ skill, knowledge and attitude on the importance and applica-
tion of all recommended packages of this variety were the impacts attained during the pre-scaling up activity. Further-
more, popularization and pre-scaling up of improved ground nut variety improved through farmer to farmer seed dis-
semination mechanism.

Memorandum of understanding was signed between Yabello Pastoral and Dryland Agriculture Research Center
(YPDARC) and office of respective district of Agricultural and Natural Resource on their responsibility to ensure sus-
tainable dissemination of the technology for a wider community. In doing so, strong linkage among relevant stakehold-
ers was made for the sustainability and ensuring further scaling up/out of the technology in the similar agro-ecologies.
Lastly, at the end of the study, an exit strategy was organized and district office of agriculture and natural resources
were formally invited through a letter and handed over ceremony was made to guarantee its sustainability.

5. Recommendations

Based on the findings of this study the following recommendations are made:

All concerned bodies should give due attention on enhancing farmers’ capacity building (knowledge and skill)
through training, strengthening linkage among all relevant stakeholders, widely extending the scaling-up/out of this
improved Tole-1 variety in the study areas and districts with similar agro ecology in the zone for a wider community at
large in order to increase the production and productivity of ground nut in the study area in particular and West Guji
Zone in general.

There must be strong linkage among relevant stakeholders: farmers, research centers, universities, Nongovernment
organizations (NGOs), zonal and district agricultural offices who are working directly or in directly on groundnut vari-
ety in order for building the capacity for sustainable dissemination of the groundnut technology for a wider community
at large in the study area in particular and other similar agro ecology in general.
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Appendix

A simple assessment survey conducted on change in level of knowledge and skills of farmers

1. Rate your level of knowledge and skill before and after participating in pre-scaling up activities? (Fill in table be-
low)

Fill the following table by selecting the level of knowledge before and after you engaged in pre-scaling up of
Groundnut (Tole 1) variety.

Before pre-scaling up After pre-scaling up

S-No Ttem (Score) (Score)

My Knowledge & skill on the application of seed rate of groundnut
variety have improved

My Knowledge & skill on the application of fertilizer in groundnut

2 variety have improved
3 My Knowledge & skill on between rows and plants with regard to
groundnut variety have improved

4 My Knowledge & skill on sowing of groundnut variety have im-
proved

5 My Knowledge & skill on weeding & other mgt practices have im-
proved

6 My Knowledge improved on seed preference have improved

7 My Knowledge & skill on the importance groundnut variety have

improved
8 My Knowledge & skill on post harvesting of groundnut variety have

improved

Note: Put your response by giving rate to the five (Score) level of knowledge and skill in the above table (1= strongly disagree, 2= Disagree, 3= Un-
decided, 4= Agree, 5= Strongly agree) in the increasing order.
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