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EXTENDED ABSTRACT

Despite being one of the most vital food and income crops in the
world, studies show that groundnut is not widely adopted by farmers.
Age, gender, education, group participation, and seed accessibility
were amongst the characteristics that were reported to influence the
adoption. However, the impact of these factors on the adoption of
improved groundnut cultivars amongst Singida Farmer Research
Networks project beneficiaries’ is not sufficiently documented.
Farmer Research Networks (FRNs) is a collaborative strategy
designed to aid the agro ecological intensification of smallholder
farming. Although FRN was intended for use in Latin America and
Africa, there is little information available on how its implementation,
especially the three FRN principles, affects the uptake of agricultural
technologies. This study sought to assess the factors that influence
the adoption of improved groundnuts by smallholder farmers in the
research networks project in Singida District. Specifically, the study
(1) assessed how FRN guiding principles, that is, i) farmer
participation, ii) usefulness of on-farm research, and iii) collaboration
amongst players in networks, were applied in enabling farmers’
adoption of improved groundnuts. The study, (2) determined the
relationship between access to improved seeds and the adoption of
improved groundnuts, and (3) analysed factors that influenced the
adoption of improved groundnut cultivars amongst the beneficiaries
of FRN project. The study was guided by innovation systems,
networks, and Roger's theories of innovation diffusion. A cross-
sectional research design and mixed research methods were
employed. Content analysis and descriptive statistics were used to
assess how FRN principles were applied to influence the adoption of
improved groundnuts. The binary logistic regression model
(inferential statistics) was used to determine the relationship
between access to improved seeds and the adoption of improved
groundnuts, together with other factors that influenced the adoption
of improved groundnuts. Chi-square test cross-tabulations were
used to compare the socioeconomic traits of farmers. Farmers'



perceptions regarding the adoption of improved groundnuts in
relation to service accessibility, technological features, and the
institutional environment were measured using a Likert scale.
Findings show that farmers took part in establishing FRN groups,
producing seeds with quality declarations, and offering farmer-to-
farmer extension services. In order for farmers to observe,
understand, and use the innovation, on-farm research was essential
for observational and experimental study. Players work together
through project meetings, farmers' field days, and mutual research,
learning, and resource sharing. It is concluded that farmers engaged
in on-farm research and worked together with various network
participants, demonstrating that FRN principles were used to sway
consumers to adopt improved groundnuts. Additionally, the study
showed that socioeconomic factors such as age, sex, marital status,
education, and wealth had no discernible impact on the adoption of
improved groundnuts. Three criteria, including FRN group
membership, seed accessibility, and technological traits including
agro ecological zone adaptability, high yields, early maturation,
drought tolerance, pest and disease resistance, had a substantial
impact on the adoption of improved groundnuts. The majority of
farmers had positive opinions of the institutional context,
technological characteristics, and accessibility to services for the
adoption of improved groundnuts. The report recommends for
encouraging farmer participation in the initial meetings and fostering
connections between farmers and more actors. Sensitization of
more farmers to join groups, increased timely seed availability, and
accessibility of improved groundnut cultivars with the characteristics
preferable to farmers are essential in this regard.



IKISIRI KUU

Licha ya kuwa moja ya mazao muhimu ya chakula na mapato
duniani, tafiti zinaonyesha kuwa karanga haziasiliwi sana na
wakulima. Umri, jinsia, elimu, ushiriki wa kikundi, na upatikanaji wa
mbegu ni miongoni mwa sifa zinazohusiana na kuasiliwa. Athari za
sababu hizi kwa walengwa wa kutumia aina ya karanga
zilizoboreshwa wa Mradi wa Mtandao wa Utafiti wa Wakulima (FRN)
wilaya ya Singida, hata hivyo, hazijaandikwa vya kutosha. Mitandao
ya Utafiti wa Wakulima (FRN) ni mkakati shirikishi ulioundwa
kusaidia kuboresha kilimo cha wakulima wadogo. Ingawa FRN
ilikusudiwa kutumika Amerika Kusini na Afrika, kuna taarifa kidogo
kuhusu jinsi utekelezaji wake, hasa kanuni tatu za FRN,
zinavyoathiri matumizi ya teknolojia ya kilimo. Utafiti huu ulilenga
kubainisha sababu za kuasiliwa kwa karanga zilizoboreshwa
miongoni mwa walengwa wa mradi wa mtandao wa utafiti wa
wakulima wadogo katika wilaya ya Singida. Kimaalum, utafiti (1)
ulitathmini jinsi kanuni elekezi za FRN, yaani, i) ushiriki wa mkulima,
i) manufaa ya utafiti wa shambani, na iii) ushirikiano kati ya
wahusika katika mitandao, zilivyotumika katika kuwezesha wakulima
kuasili aina ya karanga zilizoboreshwa. (2) kuainisha uhusiano kati
ya upatikanaji wa mbegu bora na kuasiliwa kwa karanga
zilizoboreshwa, na (3) ilichanganua mambo ambayo yalichangia
kuasiliwa kwa aina za karanga zilizoboreshwa miongoni mwa
wanufaika wa mradi wa FRN. Nadharia za mifumo ya uvumbuzi,
mitandao, na nadharia za Roger za uenezaji wa uvumbuzi
ziliongoza utafiti huu. Mbinu mchanganyiko za utafiti zilitumika.
Uchanganuzi wa maudhui na takwimu za maelezo zilitumika
kutathmini jinsi kanuni za FRN zilivyotumika kushawishi uasiliwaji wa
aina za karanga zilizoboreshwa. Mtindo wa takwimu ulitumiwa
kubainisha uhusiano kati ya upatikanaji wa mbegu bora na uasiliwaiji
wa aina za karanga zilizoboreshwa, pamoja na mambo mengine
yaliyoathiri uasiliwaji wa karanga zilizoboreshwa. Majedwali ya Chi-
square yalitumika kulinganisha sifa za kijamii na kiuchumi za
wakulima. Maoni ya wakulima kuhusu kuasiliwa kwa karanga



zilizoboreshwa kuhusiana na upatikanaji wa huduma, sifa za
kiteknolojia, na mazingira ya kitaasisi yalipimwa kwa kutumia mizani
ya Likert. Matokeo yanaonesha kuwa wakulima walishiriki katika
kuanzisha vikundi vya FRN, kuzalisha mbegu zenye ubora, na kutoa
huduma za ugani za mkulima kwa mkulima. Ili wakulima
wachunguze, waelewe, na watumie uvumbuzi, utafiti wa shambani
ulikuwa muhimu kwa uchunguzi na majaribio. Wadau hufanya kazi
pamoja kupitia mikutano ya mradi, siku za wakulima, utafiti,
kujifunza na kushirikishana rasilimali. Inahitimishwa kuwa wakulima
walijihusisha na utafiti wa mashambani na kufanya kazi pamoja na
washiriki mbalimbali wa mtandao, kuonyesha kwamba kanuni za
FRN  ziltumika kuwashawishi wakulima kuasili karanga
zilizoboreshwa. Zaidi ya hayo, utafiti ulionyesha kuwa masuala ya
kijamii na kiuchumi kama vile umri, jinsia, hali ya ndoa, elimu, na
kipato havikuwa na athari dhahiri katika kuasili karanga
zilizoboreshwa. Vigezo vitatu, vikivemo uanachama wa kikundi cha
FRN, upatikanaji wa mbegu, na sifa za kiteknolojia ikiwa ni pamoja
na kuendana na ukanda wa ikolojia ya kilimo, mavuno mengi,
kukomaa mapema, kustahimili ukame, kustahimili wadudu na
magonjwa, vilikuwa na athari kubwa katika kuasiliwa kwa karanga
zilizoboreshwa. Wakulima walio wengi walikuwa na maoni chanya
kuhusu muktadha wa kitaasisi, sifa za kiteknolojia, na upatikanaji wa
huduma kwa ajili ya uasiliwaji wa karanga zilizoboreshwa. Ripoti
inapendekeza kuhimiza ushiriki wa wakulima katika mikutano ya
awali na kukuza uhusiano kati ya wakulima na wadau zaidi.
Uhamasishaji wa wakulima zaidi kujiunga na vikundi, kuongezeka
kwa upatikanaji wa mbegu kwa wakati, na upatikanaji wa karanga
zilizoboreshwa zenye sifa zinazofaa zaidi kwa wakulima ni muhimu
katika suala hili.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Information

Groundnut (Arachis hypogaea L.) is a legume crop that is
synonymously named ‘“earthnut,” "peanut, monkey nut," or
"goobers." The crop has been widely acknowledged as one of the
significant food and cash crops grown on a large scale in nearly all
tropical and subtropical countries worldwide (Abady et al., 2019;
Ahmed et al., 2020; Shasani et al., 2020; Mwatawala and Kyaruzi,
2019). For instance, according to Mwakimata (2018), Asia accounts
for 56 per cent of the global groundnut cultivation area and 68 per
cent of the global production of groundnuts, whereas, Africa
accounts for 40 per cent of the global groundnut cultivation area and
25 per cent of the global production of groundnuts. If focused efforts
were made, these output numbers demonstrate how groundnut may
potentially contribute to stronger economies all across the world.

In Africa, the major groundnut-producing countries are Nigeria,
Sudan, Tanzania, Chad, Senegal, and Cameroon. Nigeria was the
leading groundnut producer during the 2010-2014, with an average
volume of groundnut production of about 3,192,599.40 metric tonnes
(Mwakimata, 2018). Increased adoption of improved groundnuts
may result in increased groundnut production and increasing farmer
income in the respective countries.

Tanzania was rated the third groundnut-producing country in Africa
as it increased groundnut production volume at an average rate of
19.23 per cent for the past 20 years, from 1995 to 2014 (Mwakimata,
2018). The primary groundnut production agro-ecologies of
Tanzania are located in the Shinyanga, Tabora, Dodoma, Mbeya,
and Mtwara regions (Daudi et al., 2018). Singida is a semi-arid area
and considered as amongst the top ten rated regions potential for
groundnut production in terms of quantity (tonnes) and harvested
area (ha) in Tanzania (URT, 2016). Despite this, Sawe et al. (2018)



found that groundnut is one of the crops with low tolerance
capacities in semi-arid regions, which results in a 1.97 per cent drop
in production yield trends.

According to The FRN Project Report (2018), changes in rainfall
distribution and pattern have affected groundnut production. Though
not a recent crop in Singida, the yield of groundnuts is declining
because of changes in the distribution of rainfall. Previous work by
Research Community and Organizational Development Associates
(RECODA), amongst the FRN project’'s key players in Tanzania,
indicated that improved groundnut cultivars could perform well in
Singida District.

The implementation of a project titled "Farmer Research Networks'
(FRN) Participation in Agro-Ecological Intensification for Improved
Soil Health, Productivity, Nutrition, and the Development of Legume
Seed Systems in Singida" by Research Community and
Organizational Development Associates (RECODA) was done to
address the issue of declining trends in groundnut production yields
(FRN, 2018). According to Nelson et al. (2019), farmers who
collaborate with researchers and development organizations to
conduct research are said to be part of farmer research networks
(FRN). A set of principles for farmer research networks (FRNs) was
created by the Crop Collaborative Research Programme (CCRP) to
serve as a guide for project execution. The main ideas are: (i) a
farmer-centred strategy where a variety of farmers takes part in each
stage of the research process; (ii) thorough, democratic, and useful
research; and (iii) collaborative networks to encourage knowledge
exchange and learning (Richardson et al., 2021; Haussman et al.,
2020).

The FRN project was implemented as part of the Crop Collaborative
Research Programme (CCRP), financed by the McKnight
Foundation, to address the effects of climate change on groundnut
and other crops. The project specifically encouraged the adoption
and use of technology that harness rainwater harvesting and
moisture conservation, as well as drought-tolerant crop cultivars



(groundnuts, bambara nuts, lablab, and pigeon peas). The FRN
initiative aimed to promote agricultural productivity and sustainable
food production through better soil health practices, which would
result in greater income and household resilience through increased
food security. To determine how a seed system improves
productivity, one of the FRN project's main goals was to create seed
systems for legumes, specifically groundnuts, bambara nuts, lablab,
and pigeon peas (FRN, 2018).

The FRN project also sought to address the lack of improved
groundnut seeds because, as a new crop, their availability was not
guaranteed in the project area, despite the fact that Singida was
listed as one of Tanzania's top ten groundnut producers (URT,
2016). In order to test the improved groundnut seeds in the project
region, RECODA purchased the seeds from TARI-Naliendele
(Lukurugu et al., 2021). After purchasing the improved groundnut
seeds, RECODA made them available to the beneficiaries through
the FRN project, and 420 direct beneficiary farmers (FRN group
members) in eight project villages received 112.5 kg of the improved
groundnut seeds. The improved groundnut seeds were given to 420
direct beneficiary farmers to multiply them and redistribute them to at
least 1260 target beneficiaries (420 direct beneficiaries or FRN
group members and 840 indirect beneficiaries or FRN non-group
members) in the project area, who would then spread the innovation
to their fellow indirect beneficiaries in their own and the nearby
villages as well (FRN, 2018). In 2017, the FRN project embarked on
evaluating the suitability of four introduced improved groundnut
cultivars: Mangaka, Naliendele, Mnanje, and an indigenous farmer
cultivar in Singida District. The results of the evaluations and trials
indicated that in terms of yields, Naliendele took the lead (92
kg/acre), followed by Mangaka (90 kg/acre), then an indigenous
farmer cultivar (66 kg/acre), and lastly Mnanje (61 kg/acre) grown
under pure crop (FRN, 2018). Despite FRN project interventions and
the results of the trials in terms of yield, further research was
required to determine factors that affect the adoption of improved
groundnut cultivars in the project area.



1.2 Problem Statement

Groundnut is amongst the important oil seed crops with significant
contributions to the economy, food, and nutritional security (Abady et
al., 2019; Shasan et al., 2020). This is an indication that when
further adopted by more farmers, the crop could increase the
national economy in terms of Gross National Product (GNP),
increase household income, reduce hunger, improve nutritional
status, and hence reduce poverty. Furthermore, as a leguminous
crop, groundnut contributes significantly to soil fertility by converting
atmospheric nitrogen into a useful form that can be absorbed in the
soil by plants (Akpo et al., 2020; Vabi et al., 2019). This means that
the crop has a natural contributory role in addressing the challenge
of nutrient deficiency in the soil in addition to the mechanical
application of organic and inorganic fertilizers. Due to its beneficial
importance, different studies have indicated how diverse
stakeholders have made some efforts to promote improved
groundnut cultivars. For example, Hanif et al. (2021) reported the
promotion of improved groundnut cultivars after the local groundnut
cultivars experienced lower productivity. In addition, Katunga et al.
(2021) proposed the promotion of an integrated seed system for the
adoption and conservation of improved and conventional groundnut
cultivars in order to attain farmer food and income security.
Furthermore, Konja (2020) noted the recent growth in interest
amongst a variety of specialists in performing adoption studies on
new agricultural technology in the production of groundnuts.

Despite its promotion and indication of its importance, various
studies indicate that improved groundnut cultivars are not widely
adopted. This is to say, the adoption of improved groundnut cultivars
in Tanzania has been notably low. To give examples, Takahash et
al. (2019) reported on the poor acceptance rate of new agricultural
technologies such as improved groundnut cultivars, while Lukurugu
et al. (2021) revealed low adoption of improved groundnut cultivars
in the Tanzanian southern zone. Again, Tanzania's groundnut
production falls behind other African countries like Nigeria, with



yields lagging at 2.5 to 3 times lower, as per Das et al. (2023). This
discrepancy suggests a notable gap in adoption or implementation
of best practices in groundnut cultivation within Tanzania.The huge
acceptance gap between farmer practices and enhanced
innovations, such as improved groundnut cultivars created by
agricultural university experts, was also highlighted by Gorfad et al.
(2018). An innovation, such as improved groundnuts, should
address problems that have been recognized. Researchers should
also be mindful that innovations are not always embraced just for
their technical merits (Orr, 2018).

Before the Farmer Research Networks (FRNs) project was
implemented, the government of Tanzania tried to tackle this issue
of low adoption by forming policies to emphasize the adoption of
agricultural innovations for increased production. The policy
statements include the government of Tanzania, in collaboration with
academic and research institutions, creating linkages with farmers in
the adoption of new technologies (MAFC, 2013); and seed policies
and regulatory frameworks to guide Tanzania’s seed industry and
ensure the production of improved seed varieties of high quality. The
two Seed Acts (the Seeds Acts No. 29 of 1973 and No. 18 of 2003)
specify each seed actor's obligations in ensuring that high-quality
seed is produced and distributed to farmers throughout the nation
(Akpo et al., 2021). The introduction of FRNs complimented a
collaborative approach, enabling farmers, researchers, non-
government organizations, and extension agents to work together in
developing tailored technologies (Richardson et al., 2021,
Haussman et al., 2020).

A survey to ascertain the adoption of improved pigeon pea was
conducted and the results, according to the FRN progress report
(2018), revealed the adoption rate of 80 per cent. Regarding the
adoption of improved groundnut cultivars, no evidence was made
available for this assessment. On the adoption and appropriateness
of the improved groundnut cultivars in Singida, further study was
recommended in the FRN project assessment report.



Still, Lee (2020) referenced Simtowe et al. (2019) who claimed that
the size of the family, increased income, the receiving of more
knowledge on cultivars, and increased the use of hired labour and
manure were the factors that had the most impact on the adoption of
improved groundnut cultivars amongst the Ugandan farmers. The
following variables also influenced Tanzania's adoption of improved
groundnut cultivars: age, gender, education, land ownership, group
participation, farm size, experience, grain price, seed availability,
and seed cost (Mwalongo et al.,, 2020). These observations
notwithstanding, the impact of these factors on farmers' adoption of
improved groundnut cultivars in Singida District amongst FRN
project beneficiaries was not sufficiently documented. This study has
filled this research gap by establishing the determinants of the
adoption of improved groundnut cultivars amongst the beneficiaries
of FRN Project in Singida District.

1.3 Study Justification

The findings from this research can inform policy decisions and
program implementations by  providing  evidence-based
recommendations on issues related to the application of farmer
research network principles, farmers’ groups, and factors influencing
the adoption of improved groundnut cultivars. The dissemination of
this knowledge would be used as a reference to benefit various
stakeholders, including the government, NGOs like RECODA,
academic and research institutions, and farmers themselves. That is
to say, these insights can inform future research, planning, and
implementation of improved groundnut projects and programmes,
thereby contributing to improved agricultural practices and
outcomes. This would potentially enhance wider adoption and,
subsequently, increased yield, income, and attainment of food and
nutritional security, leading to poverty reduction in Tanzania.

Linking this with existing policies, the study aligns with the UN's
Millennium Development Goal No. 1, which targets poverty and
hunger eradication for all individuals (URT, 2005). Additionally, it
supports Tanzanian policy statements emphasizing the adoption of
agricultural innovations for increased production, as outlined by the



Ministry of Agriculture, Food, and Cooperatives (MAFC, 2013). The
policy states, "The government, in collaboration with academic and
research institutions, shall create linkages with farmers in the
adoption of new technologies" (MAFC, 2013).

1.4 Research Objectives

1.4.1 Overall objective

The study intended to establish the determinants of the adoption of
improved groundnut cultivars amongst FRN Project beneficiaries in
Singida District.

1.4.2 Specific objectives
Specifically, the study intended;
i. To assess how FRN guiding principles are applied in
enabling farmers’ adoption of improved groundnut cultivars
ii. To determine the relationship between access to improved
seeds and adoption of improved groundnut cultivars
iii. To analyse factors influencing adoption of improved
groundnut cultivars amongst FRN Project beneficiaries

15 Research questions

i. How FRN guiding principles work in facilitating the adoption
process in the study area?

ii. What is the influence of improved groundnut seeds
accessibility on the adoption process amongst FRN project
beneficiaries?

iii. What factors affected the adoption of improved groundnut
cultivars?

1.6 Theoretical Framework

This study was guided by three theories: networking theories of
diffusion of innovations, innovation systems theory, and Roger's
theory of innovations. The rationale to use three theories was based
on their strengths and limitations of each theory in fitting to the three
principles of FRNs as described hereunder in each theory.



1.6.1 Networking theories of diffusion of innovations

The network theory of innovation suggests that for innovative firms
to achieve and improve innovation performance, they should use a
broadened spectrum of external skills, network relations, and
sources of information (Chesbrough, 2003; Fert et al., 2016). Again,
social network theory perceives relationships in terms of nodes
(individual players) and ties (the relationship between players), with
individual player characteristics weighing less heavily than their
relationship with other players (Whelan, 2007).

In accordance with the social network diffusion hypothesis, farmers
are more likely to accept an innovation if they receive information
about it from a variety of sources. Further predictions include: (1)
targeting is only important in a complex learning environment,
whereas under simple learning, significant adoption gains are
produced after three years. Others include (2) clustering seeds in
the same area of the network is helpful if diffusion has complex
contagion properties; and (3) under complex learning, the number of
connections to seeds should be a good indicator of adoption
(Beaman et al., 2021).

Furthermore, attitudes of potential innovation adopters are also
influenced by social inspiration since people are embedded in an
interactive network. A person's willingness to persuade others as
well as the choice of modifications are all necessary for an
innovation to be adopted (Deroian, 2002). Figure 1.1 summarizes
the independent variables in this study, whereby multiple information
sources, a wider range of external skills, and multiple connections to
seeds that influence the adoption of improved groundnut cultivars,
were identified using networking theories of innovation diffusion.
Social network diffusion theory was used in this study because it is
congruent with FRN principles, despite the fact that it makes
assumptions about networking, collaboration, and participatory
processes. However, the limitation of this theory with respect to
aligning with FRN principles is that networking theories of diffusion



typically emphasize the role of social ties, connectivity, and
information transmission in facilitating the spread of innovations
within a network. While these theories provide valuable insights into
how information spreads through social connections, they may
overlook the importance of participatory decision-making and the co-
creation of knowledge that characterize FRNs.

1.6.2 Innovation Systems Theory

The innovation system approach describes a network of private and
public sector organizations whose interactions generate,
disseminate, and apply economically useful knowledge (Lundvall et
al., 2002; Clark et al., 2003; World Bank, 2007; Rajalahti et al., 2008;
Spielman et al., 2009). The innovation systems approach contends
that learning happens in networks, spreads to people and farmers,
and results in innovation. Before adopting an innovation, farmers
often learn on the farm about its effectiveness and adaptability to
farming systems, as well as the sustainability of the inputs and the
market for the produce (Ayele et al., 2012).

The whole cast of actors and characteristics necessary to foster
innovation and growth are highlighted by the innovation system
framework (World Bank, 2007). The major players—knowledge and
technology producers and users—as well as their roles, interactions
with one another, and behaviours that affect collaborative learning
and innovation are highlighted by Ayele et al. (2012). Players'
closeness, including their physical proximity, the institutional context,
which develops relationships based on trust, and their propensity to
absorb new information, all influence interaction, and learning.

The suitability of the innovation entry process requires the
coordination and participation of all players in agricultural innovation
systems. Different studies have recommended demand-driven
methodologies in planning project interventions and future
investments, whereby the network of players should constantly
search for new methods, markets, and contributions and conquer
new opportunities in their working surroundings so as to be adaptive
(Turyahikayo et al., 2019; Toillier et al., 2021). The adoption of
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improved groundnut cultivars was conceptualized to be influenced
by many independent variables, including demand-driven innovation,
suitability of innovation, sustainability of inputs, market for the
product, on-farm learning, providers of knowledge and technology,
users of knowledge and technology, physical distance, and
institutional environment. These independent variables were
identified using the innovation system approach, as shown in Figure
1.1.

The innovation systems theory, which places greater emphasis on
network cooperation and systems thinking, is related to the FRN
approach. One limitation of the innovation systems approach in
relation to Farmer Research Networks (FRNs) principles is the
potential for top-down implementation and the lack of farmer
involvement in decision-making processes. The innovation systems
approach typically involves various stakeholders, including
policymakers, researchers, and extension agents, collaborating to
identify and implement innovations. However, there may be limited
emphasis on engaging farmers directly in these processes.
Integrating principles from farmer research networks can help
address these limitations by ensuring that farmers play a central role
in shaping agricultural research and innovation agendas.

1.6.3 Roger’s theory of innovations

According to Rogers (2003), adopting an innovation is choosing to
do so fully as the best course of action that is now available; while,
rejecting an innovation is choosing not to do so. Rogers (2003)
asserts that innovations that have benefits are seen as compatible
with the existing habits and beliefs, are simple, may be testable and
observable will spread more quickly.

The innovation decision process consists of five steps: (i) The
knowledge (cognitive) stage, where a beneficiary farmer seeks to
know the what, how, and the why of the innovation, that is, improved
groundnut. Others include (ii) persuasion (affective) stage, whereby
a farmer's feeling is stimulated after knowing the improved
groundnut to develop either a positive or negative attitude, and (iii)
the decision stage, whereby a farmer chooses to use (adopt) the
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improved groundnut or reject it. Others include (iv) the
implementation stage, whereby a farmer practices the innovation;
and (v) the confirmation stage, whereby a farmer assesses the
decision already made about the improved groundnut and looks for
support for his or her decision (Rogers, 2003).

Furthermore, as Rogers (2003) pointed out, the attributes of
innovations, which include five characteristics of innovations: (i)
relative advantage (perceived better than the idea it replaces); and
(i) compatibility (consistent with the existing values, Dbeliefs,
experiences, needs, and practices). Others include (iii) complexity or
simplicity (relatively difficult or simple to understand and use); (iv)
trialability (can be experimented with); and (v) observability (visible
to others). Using the assumptions that innovators are risk- and
change-takers, the late majority are sceptics, and laggards are
traditionalists, Vecchio et al. (2020) described a normal distribution
curve of the diffusion process by classifying the types of adopters as
innovators (2.5%), early adopters (13.5%), the early majority (34%),
the late majority (34%), and laggards (16%).

Roger's theories of innovation were applicable to FRN principles in
on-farm research, where farmers could observe, evaluate how easily
and compatible an innovation fit with their existing habits and beliefs,
and learn about the advantages of innovation through on-farm
experiments. One limitation of Rogers' theories of innovation in
relation to Farmer Research Networks (FRN) principles is its focus
on the diffusion of innovations from external sources to farmers
rather than emphasizing participatory approaches that actively
involve farmers in the innovation process. While Rogers' theories of
innovation offer valuable insights into the diffusion of innovations,
they may not fully align with the principles of farmer research
networks, particularly regarding participatory approaches, context-
specific adaptation, and the integration of local knowledge.

1.7 The concepts of Adoption and Diffusion

According to Vecchio et al. (2020), when discussing the concept of
diffusion, the adoption is referred to alternately as a component or
sub process of diffusion, and hence,
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"Diffusion is the adoption process whereby an innovation is
accepted across a population over time; whereas, adoption is
the condition whereby an individual decides to accept an
innovation and integrate it into his or her life.”

In this study, the term "adoption" refers to the cooperative testing,
learning, understanding, and application of the innovation by the
FRN project beneficiaries through the cultivation of either all or one
of the three improved groundnut cultivars—Mnanje, Naliendele, and
Mangaka—as part of their agro-ecological practices.

1.7.1 FRN approach and einstein ladder of participation
Farmers that participate in research in collaboration with scientists
and development organizations make up the many groupings that
make up farmer research networks (FRN) (Nelson et al., 2019). The
Farmer Research Networks (FRN) principles were created by the
Crop Collaborative Research Programme (CCRP) to serve as a
guide for project implementation. The fundamental concepts are (i) a
farmer-centred strategy in which several farmers take part in the
research process; (ii) rigorous, democratic, and practical/useful
research; and (iii) collaborative networks to promote learning and
information exchange (Richardson et al., 2021; Haussman et al.,
2020).

The FRN strategy, according to Descheemaeker et al. (2021), is
intended to involve farmers so they may prioritize experiment,
acquire data, and comprehend the outcomes. Since they were
discovered through relevant, reliable, and valid research, the FRN
principles are helpful in developing solutions and methods that are
worth scaling to settings of a comparable sort. For the programme's
ownership, learning, acceptance, diffusion, and sustainability,
farmers' participation in the entire research process is crucial.

The incorporation of participatory research into a farmer research
network (FRN) has the potential of boosting its efficacy (Wenndt et
al. (2021) by increasing the sharing of information between regional
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and international innovation systems. As Nelson and Haussmann
(2019) observed, major institutional innovation along with the
adjustments to the relationships and roles amongst researchers,
extension experts, and farmers, would be needed to empower
FRNs. On the FRN tenets, various authors have reported focusing
on how to interpret, put into practice, and use the principles to direct
learning and information exchange between domestic and global
innovation systems (Richardson et al., 2021; Wenndt et al., 2021).
According to Hassen et al. (2019), research on the social value of
FRN, after the majority of farmers had engaged, the knowledge
transfer led to the adoption of push-pull technology. The majority
(97%) of farmers claimed that FRN enhanced social connection,
which influenced the adoption of push-pull technology (PPT)
(Hassen et al., 2019). In this study, FRN principles and FRN group
membership were identified as amongst the independent variables
influencing the adoption of improved groundnut cultivars as shown in
Figure 1.1.

According to Arnstein (1969, 2020), the levels of citizen participation
are described by using the symbol of a ladder with eight ascending
rungs (manipulation, therapy, informing, consultation, placation,
partnership, delegated power, and citizen control), each
representing increasing levels of citizen agency, control, and power.
Arnstein (1969) further describes a continuum of participatory power
moving from non-participation/no power (manipulation and therapy);
degree of tokenism/counterfeit power (informing, consultation, and
placation) to citizen participation/actual power (partnership,
delegated power, and citizen control). The Arnstein ladder of
participation was employed to determine the level of FRN farmer
participation in answering specific objective 1.

1.7.2 Seed accessibility and diffusion of improved groundnut

Researchers from several fields have documented how farmers lack
access to seeds from improved groundnut cultivars (Akpo et al.,
2020; Akpo et al., 2021; Miningou et al., 2021). For example, more
than 85 per cent of farmers reported difficulty of accessing seeds
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from improved groundnut cultivars (Abady et al., 2019). However,
when availability of seeds is secured, various studies have found an
increase in the adoption rates (Simtowe et al., 2019; Mohammed et
al., 2021; Daudi et al., 2018; Mwalongo et al., 2020). With regard to
improved seed accessibility, this research sought to answer the
guestion, what was the influence of improved groundnut seed
accessibility on the adoption process amongst FRN project
beneficiaries, aiming at establishing the relationship between these
factors.

1.7.3 Factors influencing the adoption of innovations

Amongst the factors that lead to the low adoption of innovations
such as improved groundnut cultivars are a lack of agricultural
information, poor linkages between knowledge providers and
farmers, the climate, a lack of optimal results from experimentation,
and a lack of immediate results (Mkenda et al., 2020; Alvarez et al.,
2021). Mwangi and Kariuki (2015) have quoted various literatures
stating the determinants of agricultural technology adoption, which
include personal characteristics, input availability, infrastructural,
informational, managerial structure, ecological, economic, social,
institutional, technological, human capital, production, policy issues,
and natural resource characteristics.

Additionally, amongst the factors that affect the adoption of
groundnut in Tanzania are diseases, pests, drought, unavailability of
improved seeds, price, seed cost, and extension services. Others
include, credit facilities, market, age, gender, education, income,
yield, attitude, mass media exposure, farmer preference, and
perception (Ahmed et al., 2020; Daudi et al., 2018; Gorfad et al.,
2018; Mwalongo et al., 2020; Mohammed et al., 2021; Simtowe et
al., 2019). Nevertheless, the way these factors influence the
adoption of innovations in Singida District amongst FRN project
beneficiaries has not been sufficiently documented; hence, this
study incorporated the factors as amongst the independent variables
and has filled in this gap by determining how these factors affected
the adoption of improved groundnut cultivars.
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1.8 Conceptual Framework

For guiding this research, the major factors that affect the adoption
of improved groundnut cultivars were extracted and modified from
theoretical frameworks and a review of the literature. These factors
were categorized into three major factors: coherence with FRN
principles, the status and features of players in the networks, the
features of an innovation, and the institutional environment of an
innovation system. Figure 1.1 presents further illustrations of the
factors that affect the adoption of improved groundnuts.
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Independent Variables

Coherence with FRN Principles

Farmer participation
Usefulness of crop research

e  Collaboration amongst players in

networks

e  FRN group membership

1

Status and features of players in networks

Broader spectrum of external skills
Multiple sources of information
On-farm learning

Seed access through Multiple
connections to seeds

Providers of knowledge and
technology

Users of knowledge and technology
Farmers preference

I

Features of an innovation and institutional

environment of an innovation system

Demand driven innovation
Suitability of innovation
Adaptive features of an innovation
Drought tolerance

Pest and disease resistance
Time of Maturity

Yield

Sustainability of inputs
Market of the product

Credit facilities

Subsidies

Post-harvest infrastructure
Extension services

Dependent Variable

Adoption of
improved
groundnut cultivars

Figure 1.1: The Conceptual Framework (adopted and modified

from the theoretical
literature).

frameworks and review of

Source: Researcher’s construction from review of literature 2022
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1.9 Research Methodology

1.9.1 Study area description

The Singida District is located between 34° and 35° longitudes east
of Greenwich and between 3° and 7° latitudes south of the equator.
Singida Rural District has a semiarid climate. There are two
seasons: the longest, which is the dry season (April to November)
and the rainy season (December to March). The minimum
temperature ranges from 15 to 30 °C, and the average annual
precipitation is between 600 and 700 mm (Singida District Profile,
2015). Singida District, which is located in the east of the Great Rift
Valley, is a large scarp with 180-meters height. These geographic
and climatic characteristics favour the cultivation of groundnuts. One
prominent feature of the land escarpment is the massive outcrops,
or six rocky peaks (tors), of granite and metamorphic rocks that can
be found in Singida District. These inselberg-like outcrops are the
remnants of old land surfaces that have been washed away nearby
to form a large, gently undulating pen plain (Singida District Profile,
2015). According to the Singida District Profile (2015), the Nyaturu,
Sukuma, Taturu, Barbaig, Hadzabe, and Kimbu are the district's
main indigenous ethnic groups. Barbaig, Hadzabe, and Kimbu make
up a sizable portion of the population. The Nyaturu people are the
largest ethnic group in the district compared to other tribes.

According to the FRN Project Report (2018), fluctuations in rainfall
distribution and patterns affect groundnut yields. Despite groundnuts
being a longstanding crop in Singida, inconsistent rainfall is leading
to reduced production. Previous research by RECODA, a key
partner in the FRN project in Tanzania, indicated that improved
groundnut cultivars could thrive in Singida District (FRN, 2018). The
selection of study villages based on topographic features, climatic
conditions, and rainfall patterns that favour groundnut production
underscores the strategic approach of the FRN project. By focusing
on areas with conducive environmental conditions for groundnut
cultivation, the FRN project aims to maximize the impact of
interventions and innovations introduced through the project.
Additionally, the presence of the FRNs project in these villages
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facilitates the adoption and diffusion of improved groundnuts by
leveraging existing networks and community structures for
knowledge dissemination and outreach. FRNs are collaborative
platforms that bring together farmers, researchers, extension agents,
and other stakeholders to co-create knowledge, develop
innovations, and address challenges in agriculture (Richardson et
al., 2021; Haussman et al., 2020). Within the context of groundnut
production, FRNs in the study villages engage in a range of activities
aimed at enhancing productivity, sustainability, and resilience in
groundnut farming. These activities include on-farm trials and
research through demonstration plots, training and capacity building,
and seed multiplication and distribution.

1.9.2 Study design

This study used a cross-sectional research design as opposed to a
longitudinal research design. A cross-sectional research design, as
noted by Omair (2015), has a broad reach because it considers
several variables at once and enables data gathering at a single
point in time. Omair (2015) notes further that when looking for
connections between variables and for descriptive reasons, it is
more time and cost-effective than the longitudinal research design.
Utilizing a combination of research methods, concurrent quantitative
and qualitative data collection was carried out. To enhance the
applicability of research findings, Glover et al. (2019) emphasized
the importance of employing mixed research methods, highlighting
their innovative and insightful nature across various contexts. In
addition, a mixed-method study, according to Creswell (1999), uses
both qualitative and quantitative data and analysis techniques in a
single investigation. However, the qualitative research outweighed
the quantitative research for Objective 1 because this study had a
more inductive orientation and was intended to assess how farmers’
participation, the value of crop research, and collaboration amongst
network participants affected farmers' decisions to adopt improved
groundnut cultivars. The factors that statistically influenced the
adoption of improved groundnut cultivars, specifically Mnanje,
Mangaka, and Naliendele, were determined for objectives 2 and 3
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using quantitative research approaches. As a result, mixed research
methods were complementary to each other, with qualitative
research providing information that increased comprehension of
situations that quantitative research could not sufficiently illustrate.

1.9.3 Population of the study

The study population comprises 1260 target beneficiary farmers,
including 420 direct beneficiaries (FRN group members) and 840
indirect beneficiaries (FRN non-group members), from eight project
villages in Mtinko and llongero Divisions, Singida District, who were
studied or surveyed in this research project. The target population
refers specifically to the broader population encompassing all
farmers in the project villages to which the study findings are
intended to be applicable or generalized.

1.9.4 Sample size and sampling procedure

Eight villages in llongero and Mtinko Divisions of Singida District,
namely Sekoutoure, Mwakiti, Msimihi, Mdilu, Mvae, Mughanga,
Minyenye, and Mtinko, were selected as study areas. The selection
criteria for these villages included their topography, climate, and
rainfall patterns, all of which are conducive to groundnut cultivation.
Furthermore, the involvement of these villages in Farmer Research
Networks (FRNs) facilitated the introduction and promotion of
improved groundnut cultivars, enhancing the potential for adoption
and diffusion of innovative agricultural practices within these
communities.

With regard to quantitative data, proportionate random sampling
techniques were first used to get representative of the population.
This study used the formula proposed by Krejcie and Morgan
(1970), to determine the sample size of smallholder farmers’ direct
and indirect beneficiaries from the 8 villages in llongero and Mtinko
Divisions in Singida Rural District.

B X2NP(1-P)
- d2(N—1)+X2P(1-P)

n
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Where: n=required sample size, X =z value (assumed to be 1.645
for 95% confidence level), N = Population size, P = Population
proportion (assumed to be 0.5 since this would provide the
maximum sample size), d = degree of accuracy (5%), expressed as
a proportion (0.05).

1.64%2x1260x0.5x0.5

n= =212
0.052x(1260—1)+(1.642x0.5x0.5)

To conduct random sampling for the selection of respondents from
each village, a proportionate formula was applied to ensure
representation of both direct and indirect beneficiaries (FRN group
members and non-group members) in the study. Here is how the
random sampling procedure was conducted:

1.9.4.1 Calculation of Total Sample Size (n):

For direct beneficiaries (FRN group members), the total sample size
(n) was determined by multiplying the overall sample proportion
(212) by the ratio of direct beneficiaries to the total population
(420/1260). This yielded a total sample size of approximately 71.
That is to say,

n = (420/1260)*212 = 70.67 approximately 71

For indirect beneficiaries (FRN non-group members), the same
procedure was applied using the ratio of indirect beneficiaries to the
total population (840/1260), resulting in a total sample size of 141
i.e.,

n = (840/1260) *212 = 141

1.9.4.2 Determination of Sample Size for Each Village (n1 to n8):
For both direct and indirect beneficiaries, the sample size for each
village was calculated by multiplying the proportion of beneficiaries
in each village by the total sample size (n).
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For direct beneficiaries, the proportion of beneficiaries in each
village (e.g., 50 direct beneficiaries out of 420 total beneficiaries in
village 1) was multiplied by the total sample size to determine the
sample size for that village (e.g., n1 = (50/420) * 71 = 8). That is to
say,

nl= (50/420) *71 =8,n2=8,n3=17,n4 =5, n5 =
14,n6=5,n7=6,n8=8

Similarly, the sample size for each village of indirect beneficiaries
was calculated using the proportion of indirect beneficiaries in each
village (e.g., n1=(100/840) *141 = 17). That is,

nl= (100/840) *141 = 17, n2 = 15, n3 = 34, n4 = 10, n5 = 28,
n6 =10,n7=12,n8 =15

1.9.4.2 Random Selection Procedure:

Once the sample sizes for each village were determined,
respondents were randomly selected from the list of direct and
indirect beneficiaries in each village using a random number
generator. This ensured that the selected respondents represented
both direct and indirect beneficiaries from each village, allowing for a
comprehensive analysis of the study data. By employing this
proportionate random sampling procedure, the study ensured that
both direct and indirect beneficiaries from each village were
adequately represented in the sample, enhancing the reliability and
generalizability of the study findings.

Table 1,1 provides breakdown of the sample size of direct and
indirect beneficiaries per village.
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Table 1.1: Sample size

Division Ward List of villages Population (N) Sample Size (n)
Direct Indirect Direct Indirect
1. 1. llongero 1. Sekoutoure 50 100 8 17
llongero 2. Mrama 2. Mwakiti 45 20 8 15
3. 3. Msimihi 99 198 17 34
Ikhanoda
4, 4, Mdilu 31 62 5 10
Mwasawia
5. Meria 5. Mvae 84 168 14 28
2. 6. Mtinko 6. Mughanga 29 58 5 10
Mtinko 7 Minyenye 37 74 6 12
8. Mtinko 45 90 8 15
Total 420 840 71 141
Grand Total 1260 212

Source: Survey data 2022

For the case of qualitative data, key informants (i.e., Agricultural
Officers, agro-vet dealers, and project staff) were purposefully
selected for interviews and groups of beneficiary farmers were
selected for focus group discussions. Two groups were purposefully
selected from the eight villages for focus group discussions (FGDs),
whereby each division had one group selected, that is, the
Muungano group at Mvae village (llongero Division, with 12
participating farmers) and the Mshikamano group at Mughanga
village (Mtinko Division, with 8 participating farmers). Following the
guidelines provided by Nyumba et al. (2018), focus group
discussions (FGDs) were held with eight to twelve farmers in each. It
was proposed that groups beyond twelve would become challenging
to manage and that these groups may divide into two or even three
smaller ones, with each holding its own debate. The FGDs were
conducted at the premises of village offices and lasted for about 60
to 90 minutes.

Two Agricultural Officers (one at the district level and one each at
the ward and village levels) and two agro-vet dealers (one each at
the district, ward, and village levels) served as key informants for the
interviews. Programme leader, Project Manager, and Project Officer
were amongst the project team members who underwent interviews.
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The interviews lasted for about 60 to 90 minutes and took place at
their respective offices. Key informants were chosen because they
were perceived to have enough information and knowledgeable
about the project being carried out in their specific spheres of
influence.

The main issues in FGDs and KII concerned stakeholders'
comprehension of FRN principles, the ways in which FRN principles
were applied to facilitate the adoption of improved groundnut
cultivars, and the identification of key players, their roles, and
interaction with and collaboration in farmers' research networks.
Others include understanding of how farmer characteristics,
technological traits, and factors such as informational and
socioeconomic factors influenced the adoption of improved
groundnut cultivars in the region.

1.9.5 Data collection

1.9.5.1 Primary data

Primary data collection commenced after enumerators underwent
training on 23 April 2022, to familiarize themselves with data
collection techniques encompassing both quantitative and qualitative
methods. During this session, research tools including survey
guestionnaires, key informant interview checklists, and focus group
discussion guides were thoroughly reviewed and discussed. The
study tools were pretested at Mwakiti community on 24™ April 2022.
Based on the results of the pretesting exercise, the data gathering
instruments were modified. Between 25" April and 4™ May 2022,
field data were collected, and involved both quantitative and
gualitative primary data/information. The collected data were taken
in writing through note taking, snapshot photos, and short video
records.

Through the use of semi-structured questionnaires with both closed-
and open-ended questions, primary quantitative data on farmers'
level of participation in FRN groups, the extent of usefulness of crop
research, age, sex, marital status, education level, major source of
income, technological characteristics, seed accessibility, FRN group
membership, and institutional characteristics were collected. The
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study's quantitative data, such as frequencies, percentages, means,
and standard deviations, are crucial for illustrating the study's
numerical and statistical numbers.

Farmers' feelings and opinions about why to adopt or reject
improved groundnut, how they apply the FRN principles to
encourage adoption, how the key players collaborate or interact in
farmer research networks were all primary qualitative data that were
gathered using qualitative research methods. Others included how
the characteristics of the farmers, as well as technological,
institutional, and informational factors, influenced the adoption of
improved groundnut cultivars. Checklists with open-ended questions
were used. To gain a thorough grasp of situations, which statistical
data could not adequately describe, qualitative data were gathered.

1.9.5.2 Secondary Data

Secondary data was compiled through a documentary review
process. The socioeconomic profile of the Singida District, the FRN
project design, and the monthly, quarterly, and yearly monitoring and
evaluation reports were amongst the documents examined. The
online knowledge sources were primarily Google Scholar with
papers published between 2017 and 2023. These documents were
crucial since they were part of the literature review and offered
information on what had already been done and reported; their
major objective was to support (or contest) the findings from other
data sources.

1.9.6 Data analysis and interpretation

Data analysis and interpretation were performed on both quantitative
and qualitative data. Quantitative data were coded and compiled
before the analysis. The survey's numerical data (from the
guestionnaires) were entered and evaluated using the Statistical
Package for Social Science (SPSS) version 20, which produced
descriptive statistics (mostly frequencies and percentages). To make
the presentation of the frequencies and percentages simpler, they
were further modified and turned into cross-tab and pivot tables.
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The operational definition employed in this study served as the basis
for measuring adoption. The improved groundnut cultivars (Mnanje,
Mangaka, and Naliendele) were considered to have been adopted
by respondents who indicated they had grown all of them or at least
one of them (1 = yes) on a questionnaire, as opposed to those who
indicated they had not grown them (0 = no). The questionnaire
responses were used to record independent variables like FRN
group membership and seed accessibility. Group members (direct
beneficiaries) were coded as 1, and non-group members (indirect
beneficiaries) as 0. Similarly, respondents who had access to
improved groundnut seeds were coded as 1, and those who did not
were coded as 0. The respondents’ perceptions of technological and
institutional qualities were recorded, converted, and classified into
two groups by computing the mean: 1 for positive perception and O
for negative perception.

Cross-tabulations employing the Chi-square test were used to
examine the socioeconomic characteristics of farmers who adopted
the improved groundnut cultivars and those who did not. The
farmers' perceptions of the adoption of improved groundnut cultivars
in connection to service accessibility, technological features, and
institutional environment were measured using a Likert scale. To
identify characteristics influencing smallholder farmers' adoption of
improved groundnut cultivars, the binary logistic regression model
was utilized. According to Astari (2019), the binary logistic
regression model is represented by the accepted equation below.

lOglt(T[) = BO + Ble + ﬁzXz + -+ Bpo
Whereby,

Bo, Bi, -.., = Regression parameters; X;, X,, ..., Xp =
Independent variables

= Probability of adoption

X1 = Respondent’s age (the age of respondent in years)

X2 = Respondent’s sex (1= male, 0= female)

X3 = Education (1 = primary education, 0 = other level of
education)
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X4 = Marital status (1=married, 0= otherwise)

X5 = Major source of income (1 = agriculture, 0 = others)

X6 = Technological characteristics (1 = positive perception, 0
= negative perception)

X7 = Seed accessibility (1 = accessible, 0 = not accessible)
X8 = FRN group membership (1= group member, 0 = non-
group member)

X9 = Institutional characteristics (1 = positive institutional
perception, 0 = negative perception)

Crosschecking, verifying, and complementing qualitative data from
focus group discussions and interviews, particularly with the district,
project officials, and other key informants, allowed the written notes
to be in line with the brief video clips and photos that were taken in
the field. The data were then manually coded, translated from
Kiswahili to English, and crosschecked before the analysis. Specific
themes were created by combining the codes, and these topics were
then subjected to thematic analysis. Themes based on patterns and
trends in the data were used to interpret the data. Table 1.2 provides
the summary of the methodology used.
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Table 1.2: Summary of the Methodology

S Objectives Types of Source of Method of data Analysis
N data data collection
collected

1 To assess Qualitative Project Documentary Content/Themati
how FRN Documents Review ¢ analysis
guiding Key Interview
principles informants  Focus Group SPSS version 20
are applied Quantitativ. FRN groups Discussion e Descriptive
in enabling e FRN Observation e Crosstabs
farmers’ Indirect Survey/Questionn
adoption of beneficiarie aire
improved s
groundnut
cultivars.

2 To Quantitativ FRN direct Survey/Questionn SPSS version 20
determine e beneficiarie aire e Descriptive
relationship s e Crosstabs
between FRN Documentary e Multiple
access to indirect Review response
improved beneficiarie Interview e Likert scale
seeds and s Focus Group e Chi-square
adoption of Qualitative Discussion Content Analysis
improved Key Observation
groundnut Informants
cultivars FRN groups

3 To analyse Quantitativ Project Survey/Questionn SPSS version 20
factors e Documents aire e Descriptive
influencing Key e Crosstabs
adoption of informants Documentary e  Multiple
improved FRN groups Review response
groundnut FRN direct Interview e Likert scale
cultivars beneficiarie Focus Group Chi-square
amongst S Discussion Binary
FRN Projec Qualitative FRN Observation logistic
beneficiarie indirect regression
S beneficiarie Content/Themati

S c analysis

Source: Survey data 2022

1.10 Organization of the Dissertation
Following SUA's guidelines for
dissertation is structured into five chapters. Chapter One contains
the introductory part, while Chapters Two and Three comprise the
publishable manuscripts from the study. Chapter Four presents the

publishable manuscripts, the
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dissertation's primary findings, and Chapter Five summarizes the
overall conclusions and recommendations of the thesis.

In Chapter One, the introductory part offers a comprehensive
background, encompassing the status of groundnut production
worldwide, in Africa, Tanzania, and specifically in Singida. This
section delves into a problem statement and rationale, emphasizing
the significance of adopting improved groundnut cultivars and
establishing farmer research networks. Furthermore, Chapter One
outlines the study objectives, research questions, and the
conceptual frameworks underpinning the research, notably
innovation systems, networks, and Rogers' theories of innovation
diffusion. Additionally, this chapter provides clear definitions of key
concepts and outlines the research methodology employed in the
study.

Chapter Two introduces the first manuscript, titled "The Role of
Farmer Research Networks (FRN) Principles in Influencing Farmers’
Adoption of Improved Groundnut Cultivars in Singida Rural District
of Semi-Arid Central Tanzania." This manuscript illuminates how
farmers engaged in on-farm research and collaborated with diverse
network participants to promote the adoption of improved
groundnuts.

The second manuscript, titled Factors Influencing Smallholder
Farmers' Adoption of Improved Groundnut Cultivars in Singida,
Tanzania, is presented in Chapter 3. The manuscript reveals that,
the adoption of improved groundnuts was significantly influenced by
three factors: FRN group membership, seed accessibility, and
technological characteristics, which include adaptation to agro
ecological zones, high yields, early maturity, drought tolerance,
pests, and disease resistance.

Chapter Four presents the dissertation's primary findings derived
from the manuscripts. The general discussion covers the major
results, highlighting the role of FRN principles, the impact of seed
accessibility, and other factors influencing the adoption of improved
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groundnut cultivars among FRN project beneficiaries. These findings
support the theories underpinning the study, including social network
diffusion theory, innovation systems, and Rogers' theory of
innovation diffusion.

Chapter Five presents the conclusions and recommendations. The
conclusions drawn from this research show that farmers'
collaboration with various players in the FRN network and
participation in on-farm research demonstrated the influence of FRN
principles—farmer participation, the usefulness of on-farm research,
and network collaboration—on the adoption of improved groundnut
cultivars in Singida District. Key factors impacting adoption included
FRN group membership, seed accessibility, and technological
gualities such as adaptation to agroecological zones, high vyields,
early maturity, drought tolerance, and pest and disease resistance.
The chapter advises RECODA, local government authorities
(District, Ward, and village governments), and other development
stakeholders to encourage more farmers to form and join groups. It
also emphasizes the need to ensure that improved groundnut seeds
with farmer-preferred characteristics are readily available, easily
accessible, and provided on time. These stakeholders should
leverage farmers' positive perceptions of service access,
technological characteristics, and institutional environments to
promote the adoption of improved groundnut cultivars.
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The role of farmer research networks’ (frn) principles in
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Farmer Research Networks (FRN) is a participatory approach aimed at supporting the agroecological
Intensification of smalinolder farming. FRN was envisaged In Latin America and Africa, however, ittle
has been documented on how the application of FRN principies Infi P of agri |
technologies. Guided by networking, innovation systems and Roger's theories of diffusion of
lnnomom, this research assessed how the appiication of three principles, that Is, 1) farmer
P P 2) olnn-flrmmum:n and 3) cohborwon gst players In
d the adoptl Cross jonal mixed h ds were used.
Pmdlnpmumbmnpﬂwmmmlmmumwmme duction of Quality Declared
Seeos and the provision of farmer-to-farmer extension services. On-farm research was instrumental for
and hy y farmers were able to see, learn, and adopt the
lrmovmiom Players coltaborate through joint reuar:n learning, and shasing of knowledge and
resources; farmers’ fleld days, and project meetings. It is concluded that farmers participated in
conducting on-farm research and coBaborated with different players In the network, indicating that FRN
principles were applied to influence the adoption of Improved groundnuts, The study recommends
farmer participation in preliminary meetings and strengthening the linkage between farmers and more
actors,

Key words: FRN prncples, pation, ca-farm , col¥ hon, adaption of improved groundrut
cultivers, Singicis Tanzanis

INTRODUCTION
Farmer Research Networks (FRNs) are made up of several groups of farmers who participats in research in
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RESULTS AND DISCUSSION
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approach RECODA mplemants progects by usng the

Rural  Initistves  for  Participatory  Agricudural

Transformation (RIPAT) model which was reportad by

Vesterager ot al (2017)aa:ombhwonef mdown
for 4

Farmers' participation In project implementation and
s influence on the adoption of improved groundnut

mmmmm»mumn
d“m'm” ol i 2
of ¥

and ‘botiom up” appr fogy
Contrary to ‘“top-down' and “bottom-up* -pprud:
WAMM(ZO‘IOJWMQMMM
eenwlanduhanmndedovmm.

proved groundnut cutivars. During the Mshikamano
and Muunganc FGDs it was cbhserved that atter the
groups ware formed, RECODA faciitated the trairing on
woup cynam IudmNp and group constdution,

including the introduction

project -
Haussman et al l!&blwmswmmnnl
(2020} proposad a paradigm shift In wivch small-scale
famers were wewed as co-fesearchess rather than
reflexne adopters o recipents of the bast nnovations
eatablished by scientists,
According to Amstein (1969) ful

din ding the the electi
ofgroq)lud«s and the m:ondttnm
constitution. Additionaily, RECODA Mlumuaﬂowo

conceming vouﬂdwl proo.mm and
wopoudwyswmaohnpmvoum in the

panticpation was eguated with citizen power. Ponoplbm
mmmmbvd‘mmbmwawmuow

be used in the d g (incep phase),
imph vtabon and eval 's ladder
of participaton has been summarized in

conceptualzation, operationalizabon and

moddication as cited by Resyida and Nasdian (2011)
Refacting on the study findngs via the Amstain ladder
of participabion, It can be observed that during the project
incegtion phase, there was a limited level of farmer
panicpation in the aspect of development of tachnclogy
or mnovation, Similar obsarvation is made by Namirembe
ot al (2022) concerming the pamcipaticn of farmers and
wm MMM a qlobol ool on the

and p of
Dapnmoprqou'smllnckdongngmfumn
were more ¥ d in | g about inr that

résuited n its adoption afer mm\»m activibes
regarding improved groundnut cultivars which happened

during willage meetings. Through this process. farmers
mmnmwmwomwmmm
groups, hhdvcda!yndthnpommdwmf-mm

by identifying the
challenges uaocutod with groundnut  production,
Including low yield from the local famee cultivars,
diseases, pests, drought and Boods. This shows an
element of farmers’ participation which provided useful
information of identifying the problems. As Cuthbertson
(2019} stated, the protocol might change as a resuit of a
group raview, but at the very lsast it would provide useful
Indormsation that would aid in designing future panticgation
activiies.

The FGDs further pcinted out that the promcton of
Improved groundnut cultivars inspred farmers %o tast
them since they weee répoetad 1o have higher yelds and
be marketable compared 1o the focal fammer cultivars,
Whilte RECODA proposed bringing the improved
groundnut cutivars for tial and adoption following
confirmaticn,  farmers capacitybuldng
programmes 50 that they can p the quaiity declared
seads of Improved groundnut cultivars rather than ralying
on TARI Naliendele 83 the source of improved groundmut
soods be Natendele was | d far away from
Singida, The #fusful idea from farmers' pamcipation was
pomwdy taken up for action by RECODA. RECODA

to observe, lsam, try out and adopt iImp: gr
cultivan.

deveioped a capacity-buiding progs for fa ©°
mmmmmu«qumwm.omu
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Chilewa st al, 109
Tebile 3. Usefulnass of Iasearnch in enhaocng e aSopton of Improvsd ground e odtvers (N « 212)
The useful of hin 4 the loe of kmp: el cultivars
FRM project aroup e Research usetul %) Research not useful (%)
Drect berehitnhns 6297 2) 2420)
drec] baneficuies "7 1530) 2470
Source Sueeey duta 2022
improved groundnits, Farmers mhd in e  project was hiroduced, f used fo produce the local

b b Tl by ing both

Mwmﬂm Mu:hhndmwbmrm

mmlcndm:bdv-mgmﬂ- of
improved groundnut COS. Thouhd’mlmﬂymmo
P ¥ communi led to tha proposal of a
upodr buldng programme by farmers  who  later

‘ ted in Its imp ation A similar observation s
madobyHamnual (2019|monpomdmw
may relate P b their

and i ate it into

experience 0
by wusing organized participalory  communcation
procedures

Additionally, the findings shaw that farmars participated
in carrying out participatory ressarch through on-farm
mnsmmmmmosmmmm

4 n fold preparati .mwamlm
dggmg haole-making, seed sowing at recommendad

d fo cnes” (District extension
offcar Singida o).mct 3 May 2022)

The raview of tha proect report indicated that, in the
second phase of the soll amendmant trial, about 36% of
farmers perticipated in the soil hea'th research based on
their wilingness to participate (FRN Cuarter 1 Report,
2022). These findings Indicate that there was more
angagement of farmars during the mplemsantation of the
moumncomm dunng the

o of the impl dnut project, Ths s
mmumuwem'mlum1mmnm
hymahmnm\g Participation of famers in the
of peoject  actvities
mr\gﬁnmmmmwnhwyhrh

spacing and conducting af crop gement p
2 md o

hp, co- | lBaming, success,
‘ﬂnyo'mmAst«al (2019)

including weedng. pest g
management. by ng agroecological praclices.
Tmmmmomhhvmondmmmne

mme&mammm.«w
social intecaction and naouod ud\ndogml dmnpn

hdnaiids

yiekds for comp ourp

d in decisi blud aon tho crop
pﬂwmmmdm—hmmmdm“pndmd
improved groundmut  guality declared m mrounh
damo plots and ndividual fsrmer piots. The

their
Gmm.tni(!ﬁl'hmmdmh‘ﬁoodmd

scological sustainabilty through partnership with famers
n the decision-making process related 10 farming

mmmqwmsmdmmmmu
gwphvmmmspudbnmmmm

. This is cor with social netwvork theory,
nh@lsumthotpoophmombodd.dnmm
networks and that potential nnovaton adepters’ baliefs
are nfl d by socal nspiration. The adopSon of

bslhurgwanwth'd,m-n‘ by

n dssemination  conceming
n\pmwdmndmnwuvm This was achleved thraugh
famer-1o-faemer extension service provision, wheraby
the FRN group farmers visited the non-group members
and taught them about Good Agricultural Practices
(GAPs} reiated to improved groundnut production based
on their expenencs acguined through both theoretical and
practical traening offered by the FRN project. Aiso, non-
group members ware abie 1o learn by cbssrving bath the
demo and Individual farmer plots. Equally, the key
informant declared mummmvwmm
in the project i ion as indicated in the fallowing
extract

“Farmers participate in treining , conducting on-
hrmmmhmng the knowbdgtpdmd!om
felow farmers, and pr
shmcuﬂmmhp:q'dammhm

mnovation entals more than  just  disseminating
nformation; instead, ® nvolves changing tha existng
decmions, engagng N wiler discussions about the
sociceconomic system and showing personal sincexity in
trying % make & difference (Deroian, 2002).

The usefulness of the on-farm research In enhancing
the adoption of improved groundnut cultivars

From the survey, the on-farm research appeared to be
useful or practical to 7.2 and 83% (N=212) of the direct
ard ndirect project  beneficiaries, respactively as
summanzed In Tabie 3 Both the direct and indirect
beneficianies had the majority score, wivch showed that
research was usefd n enhancing the adoption of
mpeoved groundnut cultivers in the project area.
Simiardy, the key nformant agreed that on-farm
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research was useful in enhancing the adopton of
improved groundnut cutivars in the projct area, The
sxtansion oMicer was quoted saying:

"On-farm research has been 30 usefd o farmers since
they exgenmant fogether, absene, discuss and come up
with nformed decisions an the approp nnovations to
edopt ot of the research. Thvough this process, the
majorly of farmevs in the project area have proven the
Mnanje cultivar to have performed well and farmers have
benefited from the zale of the improved seeds fo other
farmers and hence geltng the culbvar spread fo other
mn%g’u"(mctummom«, Singvda District, 3 May

In addition, It was highlighted frem the Muungano focus
group discussicn that doing research through on-farm
trials had helped spread improved wwmcdhvan
Farmers loamt about ethods

39

offer aa\ d panbiity with exsf

pncnmmdbm fow complexty, pom#mtmy
and obgervablty, wiV have a more widespread and rapid
rate of dffusien” (Regers 2003)

Collaboration of key players in the network of FRN
and their Influence on the adoption

Key players and their frequency of Interaction in the
ERN project

The study findings show that thera was a collatoration
amangst key players in the FRN network that contributed
to the adoption of improved groundnut cultivars. From the
Fotus Group Discussions (FGOs), Key Informant
Interviews (Kiis), and review of project documents, the
quphymwhcnwngﬂ-'ywsddom

mmnuubbbgbdpMswmgmfummm
Vihen other farmers saw the crops grown in
demonstration plots, they were inspred to lasrn more and
nguired aoout the scurce of improved groundnut seeds
Furtharmore, as reperted by Mshikamane FGD, the maln
reason why research was useful in enhancing the
odomno'mrovtd wemmu ouluvm was thet on-

1 to learn
b/ u-ng and pr-chsng good agricutural practices
Other reasons include lsaming and comparing 10 see the
dﬂumny-ldbomhlocdmdw
cultivars, proving an approp chnology to adopt. and
mmupodomrwwbhunw
These findings mply that eowucnv\g research with

with farmers ware RECODA, extension officers.,
farmes groups, vilage leaders, middlemen, sgro-rput
sgro-vet dealers, and academic

mdodﬁod‘bnnunﬂwmm’mdoofamm’
coladoration amongst players In the FRN network
whereby some players regularly interacted whis others

ly and rarely interacted with farmers.
Mshib and My FGDs aled that
RECODA frequently & d with f; once every
mkmrumngofuwiw\-mn of the

Roring
prqoctaﬂmus |Tolo4) Scmi-loRECOQA.mFGDs
reported of fre g FRN farmer
Wmmmkmdmim&mmbdm
propct Mmm m. fndings suggest that te

farmars Is an important factor in o ping Inr

and getting those innovations widely adopted by famers.
Through cn-farm research, FRN group farmers have
been able to lsarn, produce and play a role In spreadng
the gquality deciared seeds of improved groundrut
cultivars to their fellow farmers, who did not have access
to them, either by sale oc just giving them cut for free,
while teaching them how to grow the crop. By doing 30,
the mproved groundnut cultivars were widely adopted by
mare farmes in tha study area. Studies (Tao et al, 2018,

fa and RECODA
mnwa.gmmyy»mmwma
improved groundnut cultivars in the study ares. According
to Joffre et al (2019) the adoption of practces was
infuenced by the | d¢ rate of collaboration
participants, ndudnohnhmwbhcandnmab
sectors.
Asponbdwlby%mnomdhluuwFGDt
he | Officers and farmars
wuraMnWmmuEmnmnOﬂthu

Nelscn et al, 2019; Hassen &t al, 201§) ndicated that
Mvmmeardtcow'mcﬂonnuboliwp«:bbm-

and , which could be used by
mwmmmmutmmmmt
and  empiicolly |eam through observationsl and
experimental nuudomdnpllablln simlar Selds.
The results support the 3 i

happened to mest farmers on & manthly o quanerly
basis. Equally, vilage leaders hed had moderste
InMeraction with farmers, whereby they happansd to have
Imeracted on proect-relaled matters In each quanter
taimwmm.ym.mFGDommmdMM
lationshy ) fi and institutions
was dod as a di since, at @ minimum, one

wthhddsmdlmanqmnmwhmdw
o ndividuats and farmers, resulting 0 |

rnpnumnhvo from an ludlrmr. lmuubon would visit

Fumou typcaly leam on the fam about the
and appicabiity of the inr ©
lym as wol as the sustainabidity of the inputs and
market for the product. befors accepting ® (Aysie &t al,
2012). The findings on on-farm tnads alse suppon Reger's
thacry of innovations, which daims that “innovations tfat

L for ether | once
emymmm anlmwmtmln

p of sarvices required
!mmthoumeo, iders. Mod Impies

monmﬂmmdomumww
farmees. To 6l in the gap Ayodele and Akindels (2013)
recommended more nvolvement of private sgencies in
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Chilewas ot 8l i
Table & Rakatren Mequency of b s sl by plapers
Relative frequency of interaction

Key piayers Regular » Rare
RECOOA 1 meating par woek
Action Ad - 1 1o 2 moetngs per year
Extanson officsr . 180 4 ooisdngs par yaal
Foumee groups 1 meeling pie week -
Vilage leadersd GAs 1 %0 & mastngs por yoar
Muddleonen Tradkes - 110 2 mastogs per ysr

4 1 10 2 moetngs pef yoar

-NPUL SLpEHGrS Compan

Ago - 1 10 2 mostings per year
Vilogs ogro-wet deans 1102 Mmaatogs ped year

Acadamic mstitutocs

‘INIME&

Source: Survay aata 2022

the provision of extension services.

interaction was reported by the Mshikamano
and Muungane FGDs to have been occurming betwean
farmers and Acton Ald wherely farmers appearsed 1o
mutually co-operate with Action Aid oncs 10 1wics a year,
Correspondingly, there was  Infrequent  nteraction

mﬁmeum‘wchmty.m
planting seascn when thers was high d d for

the group formetion process wheee farmers formed the
FRN groups that enabled them ta access seeds. leam,
and ‘work together in groups as oppased o ndividuals

MNyWRECOOAgwMMMluMN
FRN group farmers

d out panicy Y h through ondarm snais
wvdumdmdomoplu The demo piots have besn

aunng
hmmnmdmtwdluMmdhandhon This
suggests that as and

Y

instri in atracting more farmers o adopt the
improved groundnuts since farmers were able to learn by
mnglndprlmng In additon, through Interaction

payers such as Action Akd, Agro-vet deal
and other actors Increase In regulanty, there wil be
stronger networks and more possbiites for dscussion of
the problems each player in the network encounters, |If

impH
o (2019). farmers with stronger networks outperform
their less-connected peers in terms of agricultural

The roles of key players in the FRN network and thelr

Influence on the adoption of Improved groundnut
cultivars

Tablke 5 provides a summary of the roles played by the
key players in FRN network and their nfiuencs on the
adeption of impeoved groundmut cultivaes in the study
area.

The findings summarzed in Table § show that

RECODA and farners. farmers have been
inked weh academic mstitutions such as Sckone
University of Agriculture |SUA), Nelson Mandsla Afrcan
Insttution of Scence and Technclogy (NMAIST) and
Tengeru Institute of Community Dovolwm.m (TICD)
This linkage faciitated feid-p
and resaarch actvities undenaken by maom and
instructors on Issues related to agroecclogical practices,
with the adeption of improved groundnut cuitvars beng
nclwod mumpﬂnmmmm-nhnc(m
ions, the closer and maore frust
thoy wua wnh»dam thomonumucmsy have
to pacticipate in co-researching, the more lessons they
learn together, the more actors they get connected with,
and the higher the chances of adopting the nnovatians.
The Interaction between FRN famers and RECOOA as
an NGO has cotalysed the adoption of mproved
groundnut cultivaes In the study area. Thase findings are
similer 1o those reported n a study by Hanmann et ai
2018), whonmhdﬁthGo significantly affected

collaboration amongst players In the FRN network
faciitated the procasses that contriuted 10 he adoption

of improved groundnut cultivars. As reported by
Mshikamano and Muunganc FGDs, RECODA facilitated

tha y's s social cohesiveness and
cludtyfernmvum The NGO enabled the creation of
8 local effective organization and sssisted in bringng
together farmers from various vilages while also gving
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Table §, Tre robes of ke phoywes @) W FRN 00 treer IiBusmnie on i adopaion

Keyplayers  Major roles
Facillalng ihe peucess of group fonuason
g ko and 190645 10 TAMMers. co-rasearching & Bamng
CO0A i Tacaning the océ v
e [} g up on the of peagect ugh furm wisits

Reporing peogress of he projct dunng staseholdors mestings
Lmkimyg farmers with acodermc satiubons such a5 SUA. NMAIST and TICD

Tennsdernng browiedge 1o famers an Sroscaogy antd demsts changs

on M Shanng the knovwiedge geined from FRN groogs to other farmers n e aevas of opecstions
Ti ] geind JBOTY sarioss, o hing & 0
P ol 9 hrwchiy Q Impe o "
Exterssion officer Manior the Imosmentaton of tha rojecs Feough tams visis
Repon the grogreas of the projedt 1o he disrict authonties
Foem groups, prepana grou consitulions and eiec lendars
Atlend Hpinkg mesing Dareed by e Qroup
and ! plots for Y and
’ o P witip of kmge o sods
Trunsfec the krowledge gained und seeds d % mdirect h
Concuct forms visits to imdrect peojoct benohioanes
Proswesion of propsct legal permt 5 cpeeils 11 T wug
Caling for vitage o lor and Farmers Fasid Doys
y R ENacong Dy-linws for tha 10misd Groups 10 Oparia accorsngly
Ovirsseny e progect " M @05 of nfy
VRN farmiees ol thes (5 IOoes 10 1! fof o v pees of g donits
Middkmen T maers Colicting Tanying groundnuts at Inmgate prea
Teonsponvyg Tw e 10 other
Soazonal promoscn of agro-seuts and fam tools
Soasonal Agply of agro-npuls sp and mage s6eds on A motde
Agro-Teut bosis using company vehiclkes
I S i Supply of ag tocls manly hand roes on & mobie bedls uskkg company
Vsl
Whoksahng of sgro-igaits and farm 100% 10 the Wiags Agra-vet shops
Retanng of agro-egass and fam 0k 10 1he famsrs
:.dm"""v‘“"“ I @ froem p and 10 cther foct a3
WS wel)
Academc roltaons Shanng and ugh field traunieg
(SUA, NAWISTS [= Q) parts y rasaach wd o)
TEED) ¥ repoits dor

Sowce Surwey datn 2022

them access to cutside Information. The findings also  envionment which shapes trust-based relationships and
b with & systems theory which states players’ characteristics to absorb new ideas (Ayele of al.,

that interaction and leaming are dependent on players’  2012)

{ such as physical distance, the instiutonal Additionally, the Mshikamano and Muungano FGDs
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to estadiish demo 8nd indvidual famers' plots for
pamcumymcutharﬁhmnm.ptoducbmmd
wt quality d

Chilewn et al, 13

offective.

Farmers nteract with district agro-vet dealers for
procurement of other sgro-inputs. The quotation from the
key informant peinted says,

“Wa have a big number of farmers from diffevent comners
who vsualy come o buy agro-inputs, malnly pesticides,
mxm maize seeds. and seeds, but rot

multipécation of improved or

20003 beceuse we do not e them

mmmmw«umgm.wmw
mdndbomﬁcmsmdoondudfsmm Iho
:'roi' fician m-ﬁndmgo

-m'wuuulmaoymom ke

§:

rs,
primary recipiants of the knowfedge, nformation, and
assels (improved groundnut seeds), played a key role in
transferring the acquired knowledge, information, and
mquummmm»mmw
ported in & study by
Hassen el al. (2019)mnmhdmmﬂw

oomaorhrymnoumm Once farmers come o
buy the agro-inpuls, they Yy ask vz questons on
how to properly use the inputs and we advise them
m%wy*(ommvnow.wm. 3
May 2022).

Furthermorae, the Interview with the village agro.wet
dealers revealed that there was interacton with improved
groundnut producers during harvesting season, whereby
farmers tended to sell the seeds. The collacted seeds
ware then sold to other farmerns who needed 1o grow the
improved nuts the next seascn. The quotation from the
Kil had this %o say:

'lnfmsano.moog/ooompanm vehicies do not supply
2eeds:

social collaboration by 96%. Likewise, FRN and F
Resesrch Group (FRG) were beneficial and had a
substantial influsnce on soclal and other related matters
as agreed by 88% of the respondents

From the Kil, the FRN project staff reported that
{ and vilage loaders
through vilage moomplndbmr field days (FFDs)

of improved

ributed to the groundnut
cultivars as quoted:

'Allhouph not  conducted ngulady through  wWiege

and FEDs, agr ctices and improved
mdmx cuitvars wers pmocod o @ signficant
number of participants from diferent comevs who
happened 1o attend. Thmwnmmmnolywmmd
football in X

they supply fertiizers,
posnud.s Mdmmnsnds. which we buy whalesale
and sel ar retal prices. Howrm dunngl'hohmm
seasons, farmers who o
mmwmwmswmmnoww
agro-vet shops and the nearby open markets for cash
We fand o sail the improved groundnits 1o farmers and
other cusiomevs who need them at & price simiar fo that
cffered by the muddlemen. Nevertheless, the supply of
improved groundnut 3eeds i3 not elable” (Wardinlage
Agro-Ve! Deafer, Mvee Village, Singida District, May 2,
2022

Simdarty, the Mshikamanc and Muungano FGDs noted
that throughout harvest middemen engaged in active
connecticn with farmers, frequently vist farmers' houses
1o purchase the improved groundnuts. These findings
imply thet collaborstion between farmers, agro-vet

agroecciogy practices and impvoved groundnut cuitiy
w:o«ngdwnmmdomonmnpmswmm
neighbows' fanms”™ (FRN Project Marager, RECODA
Office at llongevo Village, Singida Disénict, 4 May 2022).

This Iimples that vilage meetings and FFDs were
instrumantal in raising awareness of improved groundnut
cultivars amongst farmers and by increasing the
frequency of interaction through village meetings and
FFDs, more cients who are in need would be reached st
nnuombhcosl hmuhcrn:nghdlncadh

of i it cultivars, The findngs
mmmmm:mambymmw
Dar {2021) who ravealed that fedd days bensfited
impoverished farmers more and were moro cost-

and middk ‘was nat formal but pleyed a role

n spreading the quality declared seeds of improved

groundnut cullivars in the study area Kivimas et al

{2020} claim that to hasten tansitions, transition

yrnedi had b P y strong actors and
entities.

In additon, the key nformant reperted that cotaboration
occurred  through  formal  meelings,  which  were
customarily held in the project area. These mestings
ndudod stakehoiders' rﬂoomo qum coommen
as

gs

and
revealsd by the FRN ptopc! tuﬂ

“Stakehoicers’ mestings ane the annual meenings and
would have wider participation fom NGOs. distict
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extenzion staff, and farmer representatives. Stakeholder
mmnumnaWMWmm‘mmwh

practice of the McKnight programme kave given a range
ofacmlnhhau\dedunmmwMM

phnmngl while guarterly cocordination firs
reporting, solubon-seeting, lﬂdpfmrmgnmﬁngt bllhc
impiementers (abrdpkmmgnm hers) The
paricipants in the quaderly coordination Meeings ae
Wiiage lesders, group leaders, extension staff, and
RECODA stef” (FRN Programme Leader, RECODA
Meadguarters Office, Arusha. 15 Auguat 2022).

ton ;
mtminFRNmtmb,Mnd\limhm
mncmgthommd d groundnut culth
in the study eres !noogh plmnng. shamg progress
reports and 1o tha prob Thrcugh
this process, o’m paticipants  might improve the
pearformance and uptake of improved groundnut cultivars
by imitating the successfl results made by achisvers.
The FRN progect repont (2022) indicates that, !hwugh
these meetings, the lccal government has R

daptabdity ing food sy h and acticn.

Conclusion

Msymdbonuud‘ﬁndiqshmbm
that ipated in conducting
participatory on-farm nmreh cnd colaborated with
different players in the FRN network, indicating that FRN
guiding principles were appied to influsnce the adoption
of improved groundnut cultivars in Singida Rural Distnct,
Reflecting on each prnciple, the partcipation of farmers
has been evident, akthough there was more engagement
of farmers during the implementaticn of the project
activities compared 10 the level of participation duwring the
nialahgosdmommdmdmmodgmmmm
cultivars in the project area. Farmers pentiopated n
forming FRN groups. producton of QDS of improved

agroecoiogy as a soiution to the soil fertiity challenges in

grounds cultivars and provision of famer-to-farmer

Singida. Furtharmere, the local government was aware of
the spread of the improved groundnut cultivaes n the
prqoctane amowhmwlmtavﬁabdnydm
d to be a challenge
dmmumw.mmgnmummmm
good performance of the crop in the study area.

FRN project st pointed out ancther way of
collatorating known as “community of practice” (CoP)
mestings by stating that,

‘Communidy of Practice Meeing iz a kind of interaztion
that goes beyond country boundanes and was conducted
physicaly and oriine dunng Ihe corone virve diseass
(COVID 19) era” (FRN Programme Leader, RECODA
Meadquarters Office, Arushe. August 15, 2022)

This implies that, apart from interacting wih local
parinars, FRN has a system of collaboration that opens
the doors for the actors to interact globady through Cof
meetings, With this form of nteraction, the participants
can leam globally and apply the good lesscns they learn
locally. According to the FRN progress report (2019). the
meeling had been orgenized and executed with
participation from tnmvorury Ioahd CoP mombors
Interactng on ag: ay

emerging from local, regional, wwulm For
instance, at the East and Southem Afica Community of
Pmch:oAm.nlMubnghddon September 20 hrouyn
Ociober 3, 2018, f n the r
wuwnmmmmmcmm
m«:ghacmbnabnofacﬂcnsmduﬁvnns and to

1 services through farmers’ visits, and transfer of
kncwiedge and assets (seeds), which contributed o the
adopton of improved groundnut cultivars n the study
aren.

The study also fed that participatory on<farm
resaarch was useful n enhancing the adopton of
lmptmdgmmdmﬂmlﬂvnnlhos&tdymhm
farm trials being ur k have empin:
instrumenta! for observational and oxp‘rmomalmusnh
whersby farmars have been abtle to se6 leam, and adopt
the innovation by growing and spreading the improved
groundnut cultivars, unlive the case tefore the inception
of the project,

Thhsm;hnm«momobm-dovtdmd

end T players in FRN
networks, Mdﬂmmnmmmdwmwn
Some players regulary interact with farmers, while others
only moderataly and rarely Interact with them. The major
ways of interaction were noted to inciude joint research,
Isaming, and sharing of knowledge and resources: vitage
mestings. farmers' fieid cays. stskeholder meetings,
quarierly coordination ti and ey of
practice mestings, mmwyormmr this
colaboration, coupled with the particigation of farmers n
canying out partiopatory onfarm research, has played a
m.inmmmmmdummm&vu
cultivars in the study area

RECOMMENDATIONS

Based con the h findings, h der are some

some extent, farmar cop 1 reh had

mmmmtmmhmwrkum
Instrument for leaming As reported by Nicklin e al
(2021), through sociaf leaming, the communities of

d werth noting:

(1) RECOOA and lccal govamment authonties (distnct,
ward, and viliage) may make sure that delberste efforts
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Abstract

Gromndnut is amongst the global inportant food and casht crops, irvespective of its inporiance,
studies report its low adaprion. Amongst the reported adoption factors were age. gender, education,
group membership and seed availability. Nevertheless, theve is insufficient documentation on the
mfluence of these factors on the adoption of gronudnut amongst beneficiaries of Singida Rural
Farmer Research Networks (FRNsi. Innovarion svstems, metworks and Rogers rheortes of
diffusion of immovations guided this study to establisi the deterniinants of the adoption of improved
groundnnt enltivars amongst these tavger growps. Specifically, the stwav (1) assessed the adoprion
of impraved groundwiuts in relation to finmers’ socio-economic charactevistics; (2) deternined
the factors that influenced the adoption of improved ground) and (3) ¢ d farmers'
adoption perception towards access to services, tecimalogical characteristics and the institutional
environment. Cross-secttonal design and mixed research methods were nsed. The soctoeconomic
characteristics of farmers weve compared using Chi-squiare test cross-tabulations. The binary
logistic regression wodel was used 1o determine factors mffuencing the adeprion of itnproved
groundnut cxltivars. A Likert scale was used 1o assess the favmers ‘perceprions towards the adoption
of improved growdmet cultivies in relation 1o occess 1o yervices, lechmological characteristics
and the institutional environmens. Findings show that soctoeconomic characteristics such as
age, sex, marttal starus, education level and income had no stgnificant tffuence on the adoprion
of improved gronndnuts. The adoption of inproved groumdnuts was significantly mfivenced by
three factors: FRN group membership, seed accessibility and technological characteristics which
include adaptive to agroecological zones, high vields, earlv maturity, drought tolerance, pests and
disease resisiance. The majority of farmers had a positive percepiion towards access to services,
technological characteristics and the tnsnnitional environment for the adoption of improved
groundnut cultivars. In this vegead, sensitization for move farmers to join groups and enhancement
of timely seed availability mid accessibiline of improved groumdnut cuitivars arve recammended.
Keywords: Adoption. Improved groundont cultivars, Fammer Research Networks, RECODA.

CCRP. Smgida Tanzania

Introduction

roundunt (drachis npogaca L) 1s a

legummous crop known by different
names such as earthmit. peanut. monkey nut
or goobers, Scholars (i.¢., Abady er o/, 2019.
Shasani er al, 2020. Mwatawala & Kyamaz:
2019) consider groundmat as mupongst the
important food and cash crops grown inalmost all
of the world's tropical and subtropscal commtries.
In Afnca, the major  groundmit-producing
countries are Nigena, Sudan, Tanzama, Chad,

Senegal and Camesoon (Mwakimata, 2018).
The apor grovndnut production regions i
Tanzamia include Shinvanga. Tabora. Dodoma.
Mbeya and Mtwara regions (Daudi er al, 2018).

According to the Umted Republic of
Tanzania (URT) (2016), Singida is a semi-anid
region and amongst the top ten rated regions with
the potential for groundnut production m tenns
of quantity (tonnes) and harvested area (ha) in
Tanzania. Thus, groundaut can have a significant
contribution to mcreased mcome, food and

Tanzania Journal of Agricultural Sciences (2023) VoI, 22 No. 2, 280-299
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15 widely adopred to improve thew productiviry
Despite its potential, the study by Sawe ef ol
2018) revealed that groundaut 1s amongst the
crops charactensed by low tolerant capacity in
sen-arid areas; hence it records n decline in
tetms of vields trends by 1.97 pe cent. According
to FRN Project Report (2018), the change m
ramfall patterns and distribution has affected the
production of groundnuts. Groundnut 1s not a
new crop n Singida, however, due to changes
m the ramfall pattern, its production has been
decliming. To address the challenge of dechning
trends mn groundnut production yrelds, Research
Community and Organizational Development
Assoctates (RECODA) implemented a project
titled "Farmer Research Networks' Participation
i Agro-Ecological Intensification for Improved
Soil Health, Productivity, Nutntion and the
Development of Legumne Seed Systems m
Smgida” (FRN, 2018). Fammer research
networks (FRN) are associations of fanmers who
collaborate with researchers and development
orgamzations to do research (Nelson er al,
2019). The Crop Collabosative Research
Progranune (CCRP) created a set of fanmer
research network (FRN) principles to serve as a
roadmap for project execution. The fundamental
weas include (1) a fanmer-centred strategy
which o variety of farmuers take part m the entire
research process: (it) ngorons, democratic and
practical/useful research and (mi) collaborative
networks to promote leaming and infornmation
sharing (Richardson er al., 2021: Haussman et
al, 2020).

Under the Crop Collaborative Research
Progranune (CCRP). which is funded by
the McKnight Foundation, the FRN project
wis implemented 1o address the effects of
climate change on groundnut and other crops
Specifically. the project promoted the adoption
and use of drought-tolerant crop cultivars
(grommdmuts, bambara  outs.  lablabs  and
pigeon peas) and technologies that hamess
rainwater harvesting and moisture conservation
(FRN, 2018), The FRN project's goal was to
boost sustamable food production and farm
productivity  emanating from mproved soil
health practices. leading to food secunty
and mereased meome, which would merease

specific objectives was 1o develop seed svstems
for legumes, specifically groundnuts, bambara
uuts, lablabs, and pigeon peas, to establish how
a seed system enhances productivity and diet
diversification (FRN. 2018),

The FRN project also auned to address the
unavailability of seeds of mproved groundnut
cultivars  because. bemg o new crop, the
avatlability of seeds of mmproved groundnut
coltivars was not assured i the project area,
despite that Simgida was reported as amongst
the top ten gronndnut producers m Tanzania
(URT, 2016) RECODA procured the seeds of
mproved groundunt cultivars from the Tanzama
Agncultural  Research  Institute  (TARI)-
Naliendele, which were mtroduced for trymg
out in the project area (Lukurugu er al, 2021)
After procurement, RECODA. through the FRN
project facilitated the avadability of seeds of
mmproved groumdnut cultivars, whereby 112 5 ke
of seeds of nuproved groundont cultivars were
distributed to 420 beneficiary farmers m eight
project villages These 420 beneficiary farmers
who received seeds of the improved groundnut
cultivars were expected to mmitiply them for
spreading ont to at least 1260 target beneficiary
farmers m the project area, who would further
diffuse the mnovation to thewr fellow indirect
beneficiny  fammers i their respective and
neighbounng villages (FRN, 2018).

Koma (2020) pomted out the recently
developed  mterest by o diversity  of
professionals m conducting adoption studies
on new agneultual rechnologies in groundnut
production.  Imrespective of its importance,
different studies report low adoption rates of
mmproved groundnut cultivars. For instance,
Lukurugn «f af. (2021) wentified low adoption
of mproved groundout cultivars 1 the
Tanzimian southern zone, while Takahashi et o/,
(2019) reported a low adoption rate of mnproved
agricultural techmologies such as mproved
groundout cultivars. Stlarly, Gorfad o2 o/,
(2018) reported the existence of n wide adoption
gap between farmer practices versus mnproved
umovations meluding  mmproved  groundnut
cultivars that were developed by scientists from
agneulural Universities. Tt 1s worth noting that
o novation, mcluding mproved grounduut
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cultivars. should solve identified problems. and
researchers shonld be aware that an mmnovanon s
not adopred because of its technical advantages
alone (Orr, 2018),

According 1o the FRN progress report
(2018), an sssessment was done to determne
the adoption of mproved pigeon peas, which
established mn adoption rnte of 80 per cent. In this
assessment, no documentation was done about
the adoption of mproved groundnut cultivars.
The project assessment report proposed funther
research on the adoption nod sutability of the
improved gronndnuts in Singida, On the other
hand, Suntowe ef o/, (2019), as cited by Lee
(2020), wdennfied the factors that affected the
adoption of improved grounduur cultivars in
Uganda which included the size of the household.
higher mcome, recerpt of extra mformation on
cultivars and more usage of hired labour and
manure. The factors that infiuenced the adoption
of tmproved groundmt ¢ultivars in Tanzoma
were age, gender, education, land ownership,
group membership, fanm size, experience, grain
pnce, seed availability and seed cost (Mwalongo
er al, 2020). Nevertheless, there 15 msufficient
documentation on the mfiuence of these factors
on the adoption of improved gronudnut coltivars
by amongst FRN beneficiary fanmers m Singida
Rural District.

Tlus study aimed at establishing the factors
which nfluenced the adoption of nnproved
groundunt cultivars amongst FRN beneficianes
The specific study objectives were (1) to assess
the adoption stams of improved groundmur
cultivars 1 connection to farmers' socio-
economie characteristics (1) to determine the
factors mfluencmg the adoption of improved
groundnut enltivars i the study area and (i)
to exanune the perception of farmers towards
the adoption of improved groundmt enltivars
regarding  necess o services, techmological
charactenstics and mshtutional environment.

Theoretical framework

Networkmg  theories  of  mmovation
diffusion, mmovation systems theory and
Rodger’s theory of mnovations served as the
foundation for this study. According to the
social network diffusion theory. the adoption of
new technologes by farmers typcally follows

a camplex contagion pattern and is based on a
vanety of sources of mformation (Beaman 7
al, 2021), Addittonally. people are embedded m
an wteractive network. and potential innovators
artudes are mffuenced by socal mspiration,
The adoption of mnovation entails more than
qust the dissemination of mformation: it also
mvolves changes 1o decisions, conversations m
a wider context pestaming 10 the socioeconomic
system and the sincerity of an mdividual 1o exert
nfluence (Deroran, 2002), Since soctal network
diffusion theory makes assumptions about
networking, collaboration and  participatory
processes, it was incorporated o this research
because it is consistent with FRN pnnciples,
Social network diffusion theory was used to
identify the mdependent vanables used i tlus
study, including multiple sonrces of information,
a broader spectinn of external skills, an on-
farm  learming  envionment and  multple
connections 1o seeds that were conceprualized
as determinants of the adoption of mproved
groundnut cultivars,

In addinen, Roger's theory was related
fo FRN principles in the area of on-farm
research, where farmers conld watch, leam
about the benefits of munovation through on-
farm expeniments and assess how easy and
compatible the mnovation was with their
current practices and beliefs. As Rogers (2003)
ohserves, mmovations with benefits, percerved
companbility with current priactices and heliefs,
low complexity, possible tnalability and
observability will spread more quickly. In order
to make the terms “adoption” and "diffusion”
clearer as they are used in the theories that
underpin this study. Vecchio er all (2020)
noted that "adoption 1s the condition whereby
an indmvidual decides to accept an mnovation
and mtegrate 1t mnto his or her life. whereas
diffusion is the process by which munovation
1s adopted across a population over time.” The
term "adoption” nsed m this study refers to the
collaborative tfesting. learnmg. understanding
and apphication of the mnovation by the FRN
project benefictanies through the cultivation
of all or a smngle improved groundnut cultivar,
namely Mnanje, Nahendele and Mangaka, as
part of their agro-ccological practices.

According to  the mnovation systems
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perspective. leamimng occurs m networks and
spreads to individuals and farmers. leading to
innovation. Farmers typically learn on the fann
abour the performance and applicability of the
mmovation fo farmung systems, as well as the
sustnmability of the mputs and ket for the
produce, before accepting it (Ayele ¢7 al, 2012),
The diversity of plavers and charactenstics
necessary to promote mnovation and growth are
highlighted by the mnovation system framework
(World Bank, 2007). Ayele e al. (2012) identify
the essential players, which include knowledge
and technology suppliers and users. as well as
their 1oles, mteractions with one another, and
routines and behaviours that affect collaborative
learning and mnovation. Players' proximmity, such
as physical separation. the mstitutional setting.
which moulds relationships based on trust and
the ability to assumlate new mfonmation are
factors that affect mteraction and learmng,
The FRN approach and the mnovation systems
theory sere related because the latter focuses
more on nerwork cooperation and systems
thinking. The imnovation system  approach
was used to identify the mdependent vanables
such as demand-driven munovation. smtability
of mnovation, sustainability of wputs, market
of the product, on-fanm leaming, providers of
knowledge and technology. users of knowledge
and technology and mstitutional envirommuent,
which were conceprualized to influence the
adoption of improved groundnut cultivars.

Methodology
Study Area

Singida Rural Dismriet lies between 30 and
70 iatitndes south of the Equator and 340 and
350 Longitudes East of Greenwich. A seminrid
climate prevails m Singida Rural Distict
There are two seasons: the dry season which
15 the longest (Apnl to November), and the
ramy season (December to March). The annual
average precipitation is between 600 and 700
mn, while the unnimum temperanire ranges
from 15 to 30°C (Smgidn Distnict Profile.
2015).  Topogrsplucally. Smgidn  Distnict.
which 15 tn the east of the Great Rift Valley,
15 a significant scarp that can reach heights of
180 metres. These climatic and topographical
features favouwr groundnut cultivation. The

enormous outcrops, or six recky peaks (tors).
of granite and metamorphic rocks that can be
found in Singida Distiict are a notable aspect
of the land escarpment. These outcrops, often
referted to as mselbergs, wre the remams of
ancient Innd surfaces that have m the nearby
areas been eroded to create a vast, gemtly
undnlating pen plain (Singida District Profile,
2015). Furthermore. according 1o the Smgida
District Profile (2015), the Nyaturu, Sukuma,
Tamunu, Barbaig, Hadzabe and Kimbu are the
primary indigenous ethue groups n the distnet.
The Barbaig. Hadzabe. and Kimbu constitute
a sizeable mmonty, Compared 0 other tnbes.
the Nyaturn people make up the largest ethnie
group m the distnict. Singida Rural Distniet was
chosen becanse its topographical charactenstics.
climatic factors and rainfall pattemns favowr the
production of groundunt,

The FRN Project Report (2018) states
that vanations m the distribution and pattern
of ranfall have an mopact on groundmut yield.
Althongh groundnuts are pot a new crop in
Singida, vanations wn rnfall  distnibution
are causing a declne m output. Prior work

Figure 1: Map of the study area
Sowrce: Survey data 2022
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conducted by one of the mamn partners m the
FRN project in Tanzama, Research Commuunty
and Orgamizational Development Associates
(RECODA), snggested that improved groundmut
cultivars could be successful m Smgada Rural
Distriet.

Research Design

This study used a cross-sectional research
design. m which mformation was gathered all
at once. As Omayr (2015) observes, a cross-
sectionnl research design has a broad scope
becanse it incorporates mumnerous vanables at
once and allows for data collection at a sigle
pomt in time. The anthor fiuther observes
that the design is more cost and time-effective
than the longitudinal approach when looking
for relationshups between vanables and for
descriptive purposes. Both quantitative and
qualitative data were gathered concurrently
wsing  muxed research  techmques.  Mixed
research methods have been cited by Glover
er al. (2019) and Polit and Beck (2010) as
bemg curting-edge. perceptive and helpful for
enhancmg the generalizability of research.
Additionally, according to Creswell (1999), a
mixed-method study employs both qualitative
and quantitative data collection and analysis
mcthods i a smgle mquury. In the context
of tus study, while the gualitative research
focused on how FRN @oup membership was
governed by FRN principles with an emphasis
on participation. the practicality of on-farm
research.  networking  and  collaboration.
quantitative research techniques were used to
dentify the factors that statistically influenced
the adoption of mmproved croundnut cultivars.
spectfically Mnanje. Mangaka and Naliendele.
Therefore, mixed methods complimented each
other, whereby quanttative research provided
numeric data while qualitative research provided
mformation that deepened understanding of
the situations that numernical data could not
adequately illustrate.

Sampling procedure and sample size

The study population consisted of 1260
target beneficiary farmers from eight project
villages i Ilongero and Mtinko Divisions of
Smgida Rural Distriet (420 direct beneficianes

and 840 mdirect beneficiaries). Eight villages—
Sekouroure, Mwakin, Msinuht, Mdilu, Mvae,
Mughanga, Minvenve and Munko—in the
Tlongero and Mtinko Divisions of Singida Rural
District participated i this study (Fig. 1), These
villages were chosen based on topograplucal
chamctenstics. c¢hmatic factors and rainfall
patterns that favour the production of grounduut,
Additionally, the FRN mitiative mtroduced and
promoted mmproved groundnuts for adoption
andd diffusson 1n these villages. In order to obtam
o representative sample of the population for
quantitative data, random sampling procedures
were apphied. The sample size for smallholder
farmers' direct and indirect beneficiaries from the
8 villages in the Hongero and Mtinko Divisions
of Stngida Rural District was caleulared using
the formula used by Krejeie and Morgan (1970),

_ X*NP(1-P)

T di(N - 1) + X2P(1 - P)

Where: n = required sample size, X = z value
(assumed to be 1.645 for 95% confidence level),
N = Population size. P = Population proportion
(assumed to be 0.5 since this would provide the
maxinun sample size), d = degree of accuracy
(5%), expressed as a proportion (0.05),

- 1.64*x1260x0.5x0.5 =
"~ 0.05%x(1260 - 1) + (1.64°x0.5x05)
Sunple random sampling was applied to select
respondents  from each willage (dwect and
mdirect beneficianies),

212

n

Proportionate Formula Random Sampling
Procedure

Direct Beneficiaries (FRN group members):
n = (420/1260)%212 = 70.67 approximately 71
nl=(50/420*71=8.n2=8, 03=17,n4=5. 15
=14.06=517=6.n8=8

Indsrect Beneficianes (Non-group members):

n = (840/1260)*212 = 141

nl=(100/8400* 141 = 17. 02 = 15, n3=34.n4 =
10,n5=28n6=10,n7=12,n8=15

Table 1 provides a breakdown of the sample
size of direct amd mdirect beneficiaries per
village

Key mtonnants who provided qualitasive
data were specifically chosen for mterviewng,
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2023) Vol. 22 No. 2, 280-299

- -



285  Humphrey er al

52

Division  Ward List of Population (N) Sample Size (n)
e Dieut Indiect _ Direct __ Indirect
| Hongero 1 Hongero  Sckoutowe 50 100 £ 17
2 Mrama Muwakiti a5 o0 & 15
3. [kbanoda  Msimhi 99 198 17 34
4 Mwasawia  Mdilu 31 62 5 10
3. Meria Mvae &4 168 14 28
2. Munko 6. Mtmko Mughangs 29 58 5 10
Minyenye 37 74 6 12
Mtnko 45 90 B 15
TOTAL 420 840 1 141
GRAND TOTAL 1,260 212

Source: Survey dats 2022

The major mformants were Distict Agricnltural
Extension Officers and project employees. Key
mformants were picked based on theit positions
about the muttive and the mformation they
had access to in thes respective spheres of
mfluence. Two groups the Mshikamnno group
in Mughanga village (Mtinko Division) and
the Muungano group m Mvae village (Ilongero
Division) were purposcfully chosen based on
their divisions to participate in focns group
discussions  (FGDs) FGDs were made up
of 8 and 12 farmers from Mshikamano and
Mmmgano groups respectively. The composition
of 8 and 12 fanmers m the FGD was according
10 the suggestion by Nymmba er of, (2018) who
suggested that, the group gets difficult 1o lead
whes it has more than |2 partcipants, and it may
spht up amto two or even three smaller groups,
each conducting its own separate debate. The
man 1opics discussed m FGDs and KIT were on
understanding how farmer trants, technologrcal
trats, and factors nchuding informational and
socioeconomic factors influenced the adoption
of improved groundnnt cultivars in the research
aren.

Data collection

Enmerators  were  tamed m  data
collection using both  quantitative  and
qualitative mstrunents m Apnl 2022, before
the collection of primary data. In Apnl 2022,
the data collection tools underwent preliminary
testing i the conmiunity of Mwakiti. The data-

gathenng methods were modified m light of the
ontcomes of the prefesting exercise, Between
April and May 2022, tle field data collection
operation was conducted to gather both primary
quantitative and qualitative data,

Semu-structured copres of a questicunaire
with both closed- and open-ended questions
were nsed to collect primary quantitative data
on factors such as age. sex, mantal status, level
of edocation. primmy sowce(s) of income,
technological charactenstics, seed accessibility,
FRN group memberslup status and msttutional
charactenistics. These numerical statistics were
crucial for allustrating the study's numerical
and statstical numbers. such ns frequencies,
percentages, means and standard deviations

Primary qualitative data were gathered
ustng  qualitative  data collection  methods
such as key mformant mterviews. focus group
discussions and observation. The collected data
focused on farmers' feelings and opmions on
why fo ceept ot reject mmproved groundont
cultivars as well as how farmer characteristics,
technologicnl  chamacterishics,  mstitutional
characteristics and mformation factors affected
the adoption of muproved groundnut culhivars.
Checklists with open-ended questions were
used. Qualitative datn were collected to fully
understand sitmations that statistical data could
not sufficiently deprct

The secondary data were gathered through
a documentary review. The online sources of
knowledge (mainly Google Scholar with the
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mterval of 2017 to 2022 publications), the
socioeconomic profile of the Smgida Rural
District. the FRN project design. and monthly.
quarterly, yearly, momtormg and evaluation
reports were amongs! the materials which were
studied Since these were part of the literatwe
review and meloded details on what had slready
been done and reported, these documents
were significant since their mam goal was to
complement (or refute) the conchsions drawn
from other data sources,

Data analysis and interpretation

Prior to the analysis. quantitative data were
coded and summanzed The Statistical Package
for Social Science (SPSS) version 20 was used
10 input and evaluate the siwrvey's numerical data
(questionnaires) m order to provide descniptive
statistics (mainly frequencies and percentages),
Frequencies and percentages were  further
adyusted and transformed mto cross-tab and
pivot tables for sunplicity of presentation,

The adoption was measured based on
the operationnl defimtion used i ths stdy
Respondents who reported to have either grown
all or one of the inproved gronndout enltivars
(Le, Mnanje, Mangaka and Naliendele) (1
= Yes) in a questionnaire were considered to
bave adopted them. while those who reported
not to have grown the cultivars (0 = No) were
treated as not having adopted them, Independent
variables such as FRN group memberslip and
seed accessibility were captured  from  the
questionnaire responses. where | was coded for
group members and O for non-group members;
similarly, | was coded for respondents who
had access to munproved gronmdmn seeds and
0 was for respondents who had no access 10
improved groundnut  seeds.  Technological
chamseteristics and mstitutional chaactenstics
were captured from respondents’ perceptions
and were tansformed and categonzed into
two by calculating the mean. whereby | was
coded for positive perception and 0 for negative
pereeption.

The sociveconome  tets of  farmers
who adopted and did not adopt the nproved
groundnut cultivars were compared using Clu-
squage test cross-fabulations, A Likent scale
was used to assess the fanmers® perceptions of

the adoption of improved groundout cultivars
m relation to pecess 1o services, technological
charactenstics and the institutional environment.
The binary logastic regression meodel was wsed
10 determuine factors mfluencmg smallholder
farmers” adoption  of muproved  groundaut
cultivars. The following adopted equation is the
binary logistic regression model according to
Astar (2019).

logit(m) = By + BiXy +BoXy + - + Bk,

Whereby,

B0, B1. ., = Regression parameters: X112, .,
Ap = Independent vanables

7= Probability of adoption

X7 = Respondent’s age (the age of respondent
n years)

A2 = Respondent’s sex (1= male, 0= female)
X3 = Education (1 = prmary education, 0 =
other level of education)

X4 = Mantal status (1=mamed, 0= otherwise)
X5 = Mujor source of meomwe (1 = agnculture,
0 = others)

Ao = Technological charactenstics (1=
positive perception. (0 = negative technological
perception)

A7 = Seed accessibulity (1 = accessible, 0 = not
accessible)

X8 = FRN group membeship (1= group
member, 0 = non-group meber)

X0 = Tnstimtional characteristics (1 = positive
nstitutional perception. 0 = negative perception)

Before the analysis, the qualitative dato
from the focus group discussions and inferviews,
particularly with the district, project officials,
and otler key mformants. were translated from
Kiswahili to English and then coded. Specific
themes were created by combming the codes,
and these topics were then subjected 1o thematse
analysis. Themes based on sumlar patterns and
trends m the data were used to interpret the data.

Results and discussion
Socioeconomic characteristics and adoption
of improved groundnut cultivars

Table 2 presents the comparative sdoption
stams amongst farmers based on thewr socko-
econotmie charactenistics. The Clhi-square tests
show the P values as follows: age (P= 0.128).
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sex (P=0427), marital states (P=0.226), an
education level (P=0.414) and major sources
of meome (P<0.708) mxheatmg that there 15
no statistical significance concerning farmers”
socio-economnic characteristics and the adoption
of improved groundout cultivars. This unplies
that there 15 no sigmficant difference between
those who adopred and those who did not adopt
unproved groundmat  cultivars. Thns, social
economic chmaclenstics (1€, age, sex, mantal
status; education and income) did not influence
the adoption of improved groumdont coltivars m
tle project area.

However, from the descriptive statistics,
the following are the study findings: In terms of
age groups. 60.8 per ceut adopted the mnovation
while 39.2 per cent did not adopt it, The majonty
of adoprers were middle-aged people berween
the ages of 36 and 65 years (65.7%), followed by
51.6 per cent young people of between 18 and 35
years of age. The elderly group above 65 years
that adopted improved gronndnits constitutes
50 per cent. Sumlar findings are reported m a
study by Linds)o a7 al, (2020) who revealed thar
the majonty (72.4%) of respondents were aged
between 36 1o 64 veass. This 1s consastent with
what is reported by Mwalongo er ol (2020)
who revealed that farmers aged between 35 to
50 years have adopted the mnproved cultivass of
gronndnuts, These findings unply that the age
category of 36 to 65 years constitutes middie-
aged adult fanners who are socially responsible
and matre enongh to decide to participate,
conduct on-farm toals, mtetnct i petworks
and adopt approprinte immovations that are
economcally useful,

Gender-wase.  the group of adopters
constituted 60 8 per cent while the non-adopters
were 39.2 per cent for both males and females,
However, the majonity of adopters were
females, accounting for 63.8 per cent with males
accounting for 58.5 per cent. The analysed
nformation from Mshikismano group disclosed
that, m Smgida. groundouts are considered
women’s crops to assure the avalabality of
household cookmg o1l as one of the mam
mgredients in meal preparation, while men are
tlie decision-makers on land use and concentrate
more on the production of cash crops mamly
sumflower. These findings are in contrast 10 the

findings m a smdy by Banla er o/, (2018), who
found that 62.2 per cent of males as opposed
o 37.8 per cent of females were paticipating
m groundmut farming in three regions of Togo.
Likewise, Mwalongo et a/, (2020) reported
more males adopting the nnproved gromdnut
cultivars than is the case with females. due to
higher position of the former in decision-making
nbout the allocation of household resources
Tlus noplies that there s still gender inequality
m matters related to decision-making over
resource allocation for grommdm production
and hence mflnences its adoption by gender.

Ins terms of mantal status. there were 60.8
per cent adopters and 39.2 per cent nog-adopters
amongst the mwamed and single respondents.
Awmongst the group of adopters, the majority
(624%) of the respondents were marned,
followed by 500 per cent who were smgle
Other scholars also fonnd that new technologies
m production were more widely adopted
by mumried farmers than was the case with
unmamied fanuers (Konja. 2022: Kalinda e al.,
2014). The findings woply that married faomers
are relatively settled with established permanent
settlements and are responstble for kg cme
of their fanuly members; hence, they are more
hkely to adopt any technology that sounds
nseful 1o them

In terms of edwcation. pnmary school
Jeavers, secondary school alumuu, and those
who pever attended formal school education
have 60.8 and 392 per cent of adopters and
non-adoprers respectively. From amongst the
group of adopters, the magonty (62.5%) had
attained primary educaton. followed by 52.6
per cent who were secondary school alwmni and
44.4 per cent who had never attended formal
schoohng. Complementary to these findings.
the analysed qualitanve mfonmation from the
Mungano FGD revealed that the majonity of
those who participated m groundmut production
were pomary school Jeavers. The analysed
mformation showed that those who attained
secondary and tertiry  education were st
adoptess, but they were few in the village since
the majority of them normally did not engage
in fanning activities as they were more focused
on lookmg for employisent opportumities
created by other sectors of the economy, These
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results support those reported by Lee (2020),
who stated that, amongst other factors. the
adopters of mnovations were more educated
mid wifonmed than the pon-adopters. Similarly,
Dawdi et a/. (2018) reported that the low levels
of education and literacy lnnited the adoption
of agneultural technologies by fanners. These
results snggest that formal education matters
mfluencing adoption and that the more educated
n person becomes. the more he or she 1s hikely
to become aware of and adopt new technology
As far as magor somces of meome are
concemed, there were 60.8 per cent adopters
amongst farmers, employees, petty business
persons and livestock keepers and 392 per cent
non-adopters, The majonty (62.0%) of adopters
depended on agniculure/ farming. as thew maim
sowrce of income Other scholars (Suleiman,

2018: Mwaisakila &  Matemani,  2021)
have stated that agnculture 1s the backbone
of the Tanzanian economy. contnbutmg
approximately 30 per cent of the total GDP.
emploving 65-70 per cent of the pepulation
and accounting for approximately 75 per cent
of nual come, Sumlarly, Ahmed a7 al. (2020)
observed that agneulture was o livelibood
practised by about 85 per cent of houschold
heads. This reahty informs ns that agnenlture
is the mam sowce of weome amongst fanmers,
and there 15 a need 1o optinnze meome through
the adoption of improved technologies. The
adoption of mproved groundnut cultivars is
part of agncultural development. wlich, when
mternalized. will uitunately contnbute to the
merease of the Tanzanian Gross Domestic
Product (GDP)

Table 2: Comparison of farmers’ socio-economic characteristics and adoption of improved

groundnut cultivars (N=212)
Socio-economic characteristics Adoption Status Pearson
Adopted  Not Total Chi-
adopred Square
Age Groups 18 « 35 years 32(51.6%) 30(484%) 62(100%) 0.128
36 - 65 vears 92(65.7%) 48 (34.3%) 140 (100%)
Above 65 vears 5 (50.0%) 5(50.0%%) 10 (100%)
Total 129 (60.8%) 83 (39.2%) 212 (100%)
Respondents  Male 69(58.5%) 49{41.5%) 118(100%) 0427
sex Female 60 (63.8%)  34(36.2%) 94 (100%)
Total 129 (60.8%) 83 (39.2%) 212 (100%)
Marital status Mamied 116 (624%) T0(37.6%) 186(100%) 0226
Single 137(50.0%) 13{50.0%) 26 (100%)
Total 129 (60.8%) 83 (39.2%) 212 (100%)
Education Prumary 115(62.5%) 69(37.5%) I184(100%) 0414
Level Secondary 10(52.6%) 9(47.4%) 19 (100%)
Never attended school 4 (44.4%) 5(55.6%)  9(100%)
Total 129 (60.8%) 83 (39.2%) 212 (100%)
Thie major Agriculture Farming 119 (62.0%) 73 (38.0%) 192 (100%)  0.70%
source of Employment 31(500%)  3(50.0°%)  6(100%)
e Petty business 3(42.9%)  4(57.1%)  7(100%)
Livestock keeping 4(57.1%) 3(42.9%)  T(100%)
Total 129 (60.8%) 83 (39.2%) 212 (100%)

Sonrce: Survey data 2022
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groundnut cultivars

The bmary logistic regression was unsed
10 deternune factors mfluencing smallholder
fanmers' adoption of Improved groundnn
cultivars. Table 3 shows that the value of the
log-likelihood 15 79.555. while the Nagelkerke
R square 15 0.833, which mdicates that e
maodel explamed about 833 per cent of the
variation in the dependent vanable, The higher
Nogelkerke R square suggests that the model
fitted 10 the data has high explanatory power for
the jomt assocition of the factors nfluencmg
the adoption of unproved gromndnut cultivass m
the stody nrea

Furthermore, the results show that the mode
fitted the data well at p = 0.00. Thus indicates
that the vanables were good at predicting the
hikelthood of smallliolder farmers' adoption of
mproved grommdomt cultivirs.

56

their credit, the information analysed from both
the Mmumngano snd Mshikamano FGDs showed
that, compared to nou-FRN group members,
the FRN group members mterncted more with
the project facilitators and extension workers,
who offered trammg. mformation and other
extension services. Also. the seeds of improved
groundnut cultivars were first provided theonugh
the channels of active gronp wemberslup status,
The pon-FRN goup members had indirect
sccess 1o seeds of unproved groumdint and
extension-related services. Sinular fo these
findings, Kmam-Muchm o7 al (2020) unsed
binary logistic regression, which showed that
memberslup m a social group was amongst the
factors that mfluenced the adoption of Zapit
technologies in dner upper Eastern Kenya.
Furthermore, Istar and Khan (2019) confinmed
that memberslup m a fann service centre
influenced the adoption of iproved wheat seed

Table 3: Model Summary: Omnibus Tests of Model Coefficients

Step -2 Log likelihood Cox & Snell R Square  Nagelkerke R Square
1 79.555a 0.610 0.833
Chi-square df Sig. (p-value}
Step 1 Step 199370 9 0.000
Block 199.370 0.000
Model 199.370 0.000

Sowrce: Survey data 3022

While the adoption of unproved groundnut
cultivars was the dependent vanable, the
independent vanables nsed in the regression
model were age, sex. education. mantal
status, major sowce of meome. technological
chamacteristics.  seed  accessibility, FRN
project gronp membership and mstitutional
characteristics, The study results in Table 4
indicate that out of mine mdependent vanabies,
three vanables, namely FRN group membershap,
seed  accessibility and  teclmological
characteristics, bad a sigmficant mfluence on
the dependent vanable (adoption of improved
groundunt coltivars).

The stdy findmgs (Table 4) show that
FRN group membership was significant at p
less than 0.05. The findings mply that FRN
group membership status (direct beneficiaries)
mereases the likelihood of adoptng the
improved groundnut cultivars by 6.28 units. To

mnovations in Khyber Pakhrunkhwa using a
binary logistic regression model.

The findings show that seed accessibility
was highly sigmificant at p less than 0.05
The findings mply that an increase m seed
wceessibility  mereases  the  likehhood  of
adopting improved gronndnut  cnltivims by
11412 umts {Table 4). The direct beneficiaries
of the project who belong to FRN groups had
wore access 1o seeds of unproved grovadum
cultivass compared 1o indmect beneficianes.
The wformation sonsced from KII indicate
that, the FRN project tacilitated the availability
of mmproved groundnut seeds for the selected
FRN group members to mminply and spread.
In the process of seed distribution. FRN group
members were given prionty due to their group
membersiup status. Duning the mlerview, one
key mformant said,

"The priovify in seed distriburion of the
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improved  growndnud cnltivars was  given 1o
the acrve direcr beneficiaries of the project
FRN group members” (FRN Project Officer.
RECODA Office at Ilongero village. Singida
District, 4 May 2022).

Smulor findings were reported by Selahkwe
et al. (2021), who used a logistic regression
model 10 mrive at the results. which showed
that fammers who were supplied with inproved
seeds from nog-govermmental onganizations bad
a higher probability of adopting the mnovation
than the pon-recipients. Again, Lee (2020)
stated that if seed accessibility was ensured
coupled with awareness creation, the adoption
rate was likely to have mcreased to 30 per cent.

Table 4 displays the research findings.
which revealed that perception of technological
characteristics (1,e.. adaptive to agroecological
zones, ligh wields. early matunty, drongl
tolerance, pests and diseases resistance) were
highly significant at p less than 0.05. This nmplics
thot changmg the status of the teclmological
characteristics of nuproved groundumut cultivars
from wndestable (such as low yield  late
maturtty and drought mtolernnce) to desirable
(such as high yield, eady manwity and drought
tolerance) imcreases the likelibood that fanners
will adopt improved grounduut cultivars by
1493 nmts. The key mformant complimented
by ponting out the aspect of high yield being the
driving factor that contributed to the adoption of
improved groundnut cultivars as follows:

“Prior to the FRN mitiative, farmers
produced local growdnut cultivars, whicl had
swhstantiolly lower vields than the improved
culfivars they are now widelv adopring " (Distrct
agnculturm] extension officer. Smada District. 3
May 2022

Additonally, o farmer from Mvae village
declared to hove had harvested ligher yrelds
from improved mroundnut coltivius than the
local groundnut cultivars:

“After | learned from the trial plot how
fo produce jmproved growndnut cuitivars, 1
procticed the knonviedge in my plor wiere 1
grew Muanje by observing correct spacing ond
timely weeding as we were tanght by our project
Sacilitators. I managed to hayvest 10 bagy of
fmproved grovndmur exdtivars on 1 acre. Before
that, I was harvesting on average of 2 bags of

local groundmut cultivars in the same acre”
(Joseph Mwmu Muna, a famner from Mvae
village. Singida Distrsct, May 2. 2022).

It was further noted from the malysis of
the Mumngano and Mshikamano FGDs wluch
showed that mmproved gomndont  cultivars
such as Mnanje had some relatively umique
characteristics over local farmer cultivars. The
key features of Mnanje that were pomred ot
by participants in FGDs as being preferable
to fanners and buyers in the market include
its high yield, vigour and [ge grain size,
attractive reddish colonr, a large amount of o1l
once pressed and good taste when eaten m all
forms. that 15 raw. cooked, roasted or boiled.
The literatwre states that Muoangje 2009 has
unique characteristics that attract customers
in the market, meluding its highest ol content
(51%}, highest won composttiion (65.4 mg'ka),
and sweetness when eaten m raw or m cooked
form (Lukwrugn er of, 2021). The findings are
also sinnlar to Mehmood and Klan (2021), who
found that the majonty of farmers m the Potwar
Piatean of Pakistan consadered  1mproved
gromndnut cultivars as better than the traditional
o1 local eultivars in teyms of vield, pod size and
marketing.

Farmers” perception on the adoption of
improved groundnut cultivars
Farmens' perception towards access o
services

The study findmgs m Table 5 mdicate
that farmers had a positive perception towards
access to services for the adoption of mmproved
aroundunt coltrvirs since mean score was nsed
as o decision mule whereby the mean score of
2 and above was judged as positive perception
and the mean score of less than 2 was judged
as negative perception. For mstance. fanmers
agreed that multiple connechions 1o unproved
groundnut  seeds  affected the adophon of
muproved gronnduut cultivars T am sme that
multiple connections to improved groundmu
seeds mffuence the adoption of unpoved
groundnut cultivars™ had a mean score of 2.81
and 84.9%, Oluwatoyin (2021) suggested a
solution to the constrmints of the adoption
associated with availability, accessthility and
affordability. Furthermore. access to  credn
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Table 4: Factors influencing the adoption of improved groundnuts cultivars (N=212)
Independent Variables B S.E. Wald dar Sig. Exp(B) 95% C.L for

(p-value) EXP(B)
Lower Upper

Constant -27%2 2197 157 1 0210 0.064
Respondent’s age «0.373 0695 0288 1 .592 0.689 0177 2689
Respoundent’s sex 0059 0609 0009 1 0923 1060 0321 3501
Education 1604 1561 1056 1 0.304 0.201 0.009 4287
Manital Status 0854 119 0583 1 0445 2.350 0262 210%
Major sources of tncome 0970 [.0B6 0797 1 0372 1637 0314 22179
Technological 2703 0653 1748 | 4.000 14930 4153 5367
charcteristics
Seed accessibility 4737 0881 28941 1 0.000 114,123 20315 641.108
FRN project group 1837 0816 5076 1 0.024 6.280 1270 31087
meinbership
Instimtional 0291 0620 0214 1 0643 1338 0390 4588
chamcteristics

Source: Survey datn 2022

services was agreed by 82 5% of fanmers that it
mffuences the adoption of improved groundout
cultivars, The perception statement “J am sure
that access to credit seyvices mfinences the
adoption of improved groundnnt cultivins" liand
a wenn score of 2,76, Sunilarly, Chandio and
Jiang (2018) stated that the availability of credits
was a determinant for the adoption of improved
wheat cultivars i Pakistan. The perception
statement ! om swre that access to post-
harvest Bfraxiructure infiuences the adoption
of improved grovndune cultivars™ had 4 mean
score of 260, By 67.0%, farmers agreed that
access to post-harvest infrastructure influenced
the adoption of improved groundmut cultivars.
Kumam ef al | (2018) reported that the majonty
of farmess have been constramed by a lack of
seed storage. Multiple connections (o unproved
gromddnut  seeds, mmongst  other  factors
facilitated fanmers' access to quality seeds,
wlich was simularly stated by Vabi ef o, (2018)
to have influenced decisions to adopt mmproved
groundont nnovations.  Likewise, access 1o
on-farm leamimg, sccess to wformation and a
broader spectrum of external skills regarding
mproved gromndmut cultivars from multiple
sotces were ngreed upon by 87.7, 84.9 and 78 8
pet cent of farmers (with mean scores of 2.82,
2.81 and 2.73) respectively, to mfluence the
adoption of mmproved groundnnt cultivars. The

Iiterature shows that leammg mnovations are o
complex process that requires farmess to have
access 1o mformation from nmltiple sources for
them to adopt technologies (Beaman etal., 2018.
Fisher er al., 2018; Lee 2020; and Puozaa er ol
2021). These findmgs comoborate with social
network diffusion theory, which posits that
diffusion follows a complex contagion pattem
whereby farmers tend to adopt a new technology
provided that information about that technology
comes from multiple sources (Beaman et al,
2021). These findings suggest that access to
services such as multiple conections to seeds,
on-farm learming, a broader spectrum of external
skills and information. credit and post-harvest
mfrastructure are potentinl influencig fictors
towards the adoption of mproved groundnu
cultivars.

Farmers' perception towards technological
characteristics of an innovation

The mean scores of 2 and nbove mdicate
that farmers had a positive perception towards
the technological charactenstics of fmproved
grommdnut cultivars, regardless of a negative
perception  of infroduction  of umproved
groundmt  caltivars  as demand  dniven
fechuology which had a mean score of less than
2 (Table 6). To support this, the analysis from the
Muungane and Mshikamano FGDs showed that
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Table 5: Farmers’ perception towards access to services (N=212)

Statements

Agree % Neutral % Disagree % Mean

1 am sure that multiple connections to
improved groundnut seeds mfluence the
adoption of uproved groundnnt cultivars

T am sure that access 10 on-farm leammg
regarding improved groundnut cultivars
mfluences its adoption

1 am sure that access to information
regarding improved groundnnt cultivars from
mmltiple sources mfluences its adoption

1 am sure that a broader spectiinn of external
skills concerned with improved groundnnt
cultivars mfluences its adoption

T am sure that access 1o credit services
wfluences the adoption of mproved
grounduut cultivars

T o sure that pecess 10 post-harvest
mfrastructure wfluences the adoption of
mproved gronndnut cultivars

8§49 113 s 281

877 6.6 57 2.82

108 281

788 156 57

82§ 10.8 6.6

67.0 2.60

15
-~

7.1

Sonrce: Swvey data 2022

they had preferred mnproved groundnut cultivaes
to teadittonal fanmer cultivars. The wformation
sonrced from both FGDs fusther shows that,
after they participated in testing through on-
farm trials, the demand for tnproved groundnut
cnltivars rose as a resnlt of the good performance
of the crop in terms of high yield, sweer taste,
drought tolerance, pests and diseases resistance,
emly manety, adaptive to the enviromunent
and marketability,. These findings support
Roger's theory of wnovations related 1o FRN
prnciples i the components of participation
and usefulness of on-farm research. where
fanmers could watceh, learn about the benefits of
mnovation through on-fann expenments, and
assess how easy and compatible the mnovation
was with thewr ewrent practices amd beliefs,
Rogers (2003) ssserts that mmovations with
benefits, perceived companbility with current
practices amd beliefs. low complexity, possible
trialability and observabulity will spread more
quickly. The findings are also m line with the
mnovation systems perspective, which states
that learning ocenrs 1 networks and spreads to
mdividuals and fanners, leading to inmovation,
Farmers tvpically leam on the fanu abour the
performance and applicability of the mnovation

1o farmung systems, as well as the sustamability
of the wnputs and market for the produce, befare
accepting it (Ayele eral, 2012)

To complement the study findings by taking
the example of yield, the key nformant stated:

"Before the introduction  of tmproved
groundmr cuitivars, farmers used 1o harvest
an average of 1 to 2 bags of unshelled local
groundnut cultivars per dacre, but after profect
interventions, they can harvest an average of
7 o 10 bags of unshelled improved growndnur
cultvars per acrve. This has motivated farmers
fto prefer tproved groundwut cultivars 1o
local farmer cultivars” (FRN Project Officer,
RECODA Office at Tlongero village, Singida
District, 4 May 2022),

Other studies also revealed sinular results
Akpo er al (2021) reposted that farmers
preferred unproved groundout  cultivars to
the traditional ones. Daudi of o/ (2018) and
Mwalongo ¢t al. (2020) reported on the supenor
qualities of mproved groundonut cultivars over
the local cultivars in the aspects of drought
folerance, pest and disease resistance, early
watunty. high yield. big grain size, aftractive
gram colowr, good taste, high oil content and
a good market price. These findings suggest

Tanzania Journal of Agricultural Sciences (2023) Vol. 22 No. 2, 280-299
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that technological chamactenstics such as the
adaptation 1o agroecological zones. drought
tolerance. pest and hsease resistance, early
maturity and higher vields are preferable to
farmers and hence have a posiive mfluence on
the adoption of inproved groundunt cultivars.
However. the statement 7 am certain that
improved groimdnur cultivars were inrodiiced
as a demond-driven technology" had n mean
score of 144 mdicating that 75.5% farmers
disagreed and hence had a neganive perception
that mproved groundnut  cultivars  were
mtroduced  as  demand-driven  technology.
The results show that there was low farmer
wvolvement i the development of mnovations
from the begimning thus, farmers did not consider
themselves as part of the process of developmg
demand-dnven technologies. To support this,
the mformaton somced from Mumgano and
Mshikamano FGDs stated that before the
mtroduction of the FRN project. fanmers used
to grow the traditzonal groundnut cultivars, and
due 1o a lack of information, it was mtially
not their demand to grow improved grounduut
cultivars. The FGDs stated that it was RECODA
that mtroduced the idea of mproved groundunt
cultivars developed by Tanzania Agricultural
Research Institute (TARI) Naliendele and
brought to the project area m Singida for
testing and adoption pwposes. The literature
shows that while the FRN approach emphasizes

participation. the usefulness of on-farm research.
and collaboration amongst stakeholders n the
network (Richardson of af . 2021 Haussman #f
al. 2020), the improved groundmut seeds were
mitially produced by breedess and then passed
1o farmers for production of quality declared
seeds (QDS) through farmer research groups,
non-govemmental orgamzations, and mdividual
seed entrepreneurs (Akpo ef al, 2021; Lukurigu
ef al, 2021). The findings mmply that farmers
had a negative perception towards developing
demand-driven movations since improved
grounduut cultivars were mitially not their idea.
regardless of their later being preferred and
adopted after participation in fearning, testing,
successful demonstrations, inplementation and
good performance from the on-farm tnals.

Farmers’ perception towards the institutional
environment

The mean scores of 2 and above show
that fanmers had a positive perception of the
wstitutional environment for the adoption of
mnproved groundmnt cultivars indicating that
mstitutional environment such as  markets,
agro-mput supphiers. credit facilines. subsidies
and extension services were unportant for the
adoption of mproved groundnuts (Table 7),
According to literature (Orr, 2018), amongst
the key deternnants of efficacions adoption are
efficient mstitutions, demanding markets and

Table 6: Farmers’ perception towards technological characteristics (N=212)

Statements Agree®s  Neutral%  Disagree%  Mean
[ am certaun that inproved gronndnut cultivars 66,3 104 231 243
are adaptive 1o owr agro-ecological zones

[ am cermain that mproved gronnduor cultivars 585 17.0 245 234
are more drought tolerant than local cultivars

I am certain that improved grounduut cultivars 443 259 3.7 21s
are more pests and diseases resistant than local

cultivars

[ am certain that improved groundnne cultivars 66,5 104 23.1 243
mature eatlier than local cultivars

[ am certain that improved groundmut coltivars 679 85 236 24
have higher yields than local cultivars

I am certain that farmers prefer improved 72 7.1 217 250
groundnut cultivars to local cultivars

I am certain that mmuproved groundmut cultivars 19.3 5.2 755 L

were infroduced as o demand-driven teclnology

Sonrce: Survey data 2022

An International Journal of Basic and Applied Research



61

Factors Influencing the Adoption of Improved Groundnut Cultivars

294

favourable policies.

The findings further revealed that 85.4 per
cent of farmers agreed that the avalability of
markets influences the adoption of improved
groundnut cultivars whereby the statement "I
have no doubt that availability of markets affects
the adoption of mmproved groundnut cultivars™
had a score of 2,75 To complement this, the
analysed mformation from both Muungano and
Mshikamano FGDs showed that there was a
reliable market for improved grounduut cultivars
 the study area, but the seed availability of
mnproved groundnnt cultivars was  lunited
Those fanmers who mmitiphied the seeds of
unproved groundaut cultivars usually provided
the seeds to their fellow farmers free of charge,
and those who sold the seeds nonmally sold them
to their fellow farmers, middlemen and agro vet
shops. With regard o market avalability. the
literature states that proxinuty to the market
mereases fanmers' adoption (O 2018), and a
strong export market is amongst the adoption
drivers (Ojtewo e af.. 2020). The findings unply
that the availability of markets is essential for
enhanced mreraction between breeders. maders,
transporters. farmers and agro-mput suppliers,
hence increasing the chances of the adoption of
mmproved groundnut cultivars.

It was perceived positively by 81.6%
farmers who agreed with the statement that "7
have no doubt that avaliability of agro-input
suppliers affects the adoption of improved
grommdnut cultivars ” with & mean score of 2.72

Additionally. the mformation analysed from
Mumnganc and Mshikamano FGDs showed
that the seeds of muproved groundnut cultivars
were mainly supplied by the FRN project and
RECODA. Both FGDs stated that the agro-
compamies had supplied farm wputs and tools
such ns seeds and hand hoes. during planting
seasons by using thew tmicks, Nevertheless, the
maize seeds were the major types of seeds that
were mostly supplhied by the agro-companies
in the project area, not the grounduut seeds.
Rutsaert er al, (2021) reported that nearly
30 per cent of farmers travelled mere than 60
minutes to look for at least one nearby agro-
dealer, urespective of the lugh munber of
agro-dealers. This mmplies that the availability
of agro-mput suppliers 35 snll lunited while 15
essential for enhancing interaction amongst
plavers i networks and. hence. mfluencing the
adoption of improved groundnut cultivars.
Furthermore.  respondents  perceived
positively by agreemg with the statements
that they had no doubt that the availability of
credit facilities (78.8%), subsidies (87.3%) and
extension services (81.6%) affected the adoption
of mproved groundnt cultivars with the mean
scores of 2.68, 2.79 and 2.72 respectively. The
analysis of mformation from the Muungano
and Mshikamano FGDs showed that fanmess
accessed credit through village savings and
loans associations (VSLAs), which 15 one of the
interventions being mtroduced by the project.
The participants further stated that they accessed

Table 7: Farmers’ perception towards the institutional environment (N=212)

Statement Agree Neutral  Disagree Mean
I have no doubt that availability of markets affects 854 47 99 275
the adoption of unproved groundnut cultivars

I have no donbt that availability of agro-input 81.6 85 99 272
suppliers affects the adoption of immproved

groundnut cultivars

1 have no doubt that avalability of credit facilities  78.8 10,8 104 2.68
affects the adoption of improved groundmnt cultivars

1 have no doubt that availability of subsidies affects 873 4.7 8.0 2.79
the adoption of improved gronndont cultivars

1 have no doubt that availability of extension 816 2.0 94 272

services aftects the adoption of improved groundom

cultivars

Sownrce: Survey datn 2022
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fertilizer and sunflower seeds as subsidies from
the government. The major extension service
providers mentioned by the FGD participants
were RECODA and government extension
workers. According to literature, (1.2, Chandio
and Jiang, 2018, Oluwatoym, 2021), credit
availability was a significant determinant of the
adoption of improved agncultural technologies.
Additionally, Shiferaw er o/, (2015, as cited
by Takahashi er al, 2018), reported that a
lack of credits, sead supply. and technologscal
mformation lowered the adoption of unproved
groundmut  cultivars. Accordmg to L er
al. (2020), fan subsidies boost agncultural
enterprises and farmess' participation m the
mnovation  diffusion  process  enthusiasm.
In the instance of the adoption of tnproved
vaneties, Norton and Alwang (2020) potuted
out that extension services could take the place
of education. These findings suggest that the
avallability of credit facilities, subsidies and
extension services is essential for mteraction
amongst plavers m FRN networks and hence
mfvencing the adoption of muproved grounduut
cultivars,

Conclusion and Recommendations

From the research findungs, the following
conclnsions  and  recommendations can  be
diawn:  Socioeconomue  charactenstics  such
as age, sex. marital status, education level
and mcome did vot influence the adoption of
improved groundnut cultivars m the project area,
The adoption of mmproved gronndnnt cultivars
was significantly fluenced by three factors:
FRN group membership, seed accessitnlity
and technological charactenstics which include
adaptation 1o agroecological zones, high yields.
enrly matumty, drought tolerance, pests and
disease resistance. In companson to farmers
who had a negative perception, the majority of
fanmers had a positive perception of access to
services, techmological characteristics and the
mstitutional enviromuent for the adoption of
mproved groundmmt cultivars.

The findmgs support the theones that
guded tlus study, FRN prmciples were
observed by FRN groop members through
their participation m carryving out on-farm tials
mnd collaboration with other players m the

networks. FRN members participated in project
implementation that facilitated the adoption of
mmproved groundnmt cultivars. This is i line
with the social network diffusion theory. which
posits that people are embedded in an interactive
network, and potential mnovators' attitndes are
wfluenced by social wspiration since diffusion
follows a complex contagion pattem whereby
fanmers temd to adopt a uwew technology
provided that the basis of mformation about
that technology comes from multiple sources.
Furthermore, FRN group members conducted
on-farm rescarch and learnt about and later on
practised good agroecological practices about
the eultwvation of mnproved gronndnut cultivars
that support the mmovation systems and
Roger’s theory of mnovations. The mnovation
systetns perspective postulates that leaming
occurs m networks and spreads to mdividuals
and fanuers, leading to innovation, whereby
farmers typically leam on the famm about the
performance and applicalnlity of the mnovation
to farming systems, as well as the sustainability
of the mputs and market for the produce. before
neceptmg it Smularly, Roger's mnovition
theory asserts that mmovations with benefits,
perceived compatibihty with cumrent practices
and beliefs, low complexity. possible trialability,
and observatility will spread more quckly.

RECODA, the local govemment anthorities
m Singida mral distnet, and other development
stakeholders should sensitize more farmers
to form and jom groups for them to get more
pccess to education, mformation, agricultural
mputs, credits, on-farm learning. a broader
spectrom of external skills, networking ond
collaboration amongst different stakeholders
and hence pave the way for wider adoption of
agncultural mnovations,

RECODA. the local government authorities
m Singeda mural distniet, and other development
actors should enswe that improved groundnut
seeds with the characteristics preferred by
farmers are readily available and easily
necessible on time to widen the adophion
spectium of mnproved groundnut cultivars.

RECODA, the local govemment authonties
m Smgrda rural distnct, and other development
stakehelders should take advantage of farmers'
positive perceptions of access to services,
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technological chaactenstics, and mstitutional
environments to promote mmproved grommdnnt
cultivars so that they e widely adopted by
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CHAPTER FOUR

5.0 GENERAL DISCUSSION OF THE MAJOR FINDINGS

This chapter presents a summary of the discussion of the major
findings emanating from the study conducted in Singida District, a
semi-arid area of central Tanzania. The study intended to establish
the determinants of the adoption of improved groundnut cultivars
amongst FRN Project beneficiaries in Singida District.

5.1 The role of FRN principles

The first specific objective was to assess how FRN guiding
principles were applied in enabling farmers’ adoption of improved
groundnut cultivars. The study findings indicate that farmers'
participation was higher during the the implementation of project
activities than was the case when improved groundnut cultivars were
first introduced into the project area. Farmers took part in the
creation of FRN groups, the production of QDS for improved
groundnut cultivars, the delivery of farmer-to-farmer extension
services via farmers' visits, and the exchange of knowledge and
resources (seeds), all of which aided in the adoption of improved
groundnut cultivars in the study area. These findings are consistent
with Hassen et al. (2019), who reported that approximately 96.7% of
farmers experienced improved social interaction and increased
technological diffusion through their participation in research
networks. Similarly, Goswami et al. (2017) emphasized the
importance of livelihood and ecological sustainability achieved by
involving farmers in the decision-making process related to
agricultural practices.

The study also showed that participatory on-farm research helped
farmers in the study area adopt improved groundnut cultivars more
quickly. In contrast to the situation before the start of the project,
farmers were able to witness, understand, and adopt the innovation
by cultivating and disseminating the improved groundnut cultivars.
Other scholars have reported similar findings. Studies by Tao et al.
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(2019), Nelson et al. (2019), and Hassen et al. (2019) indicated that
on-farm research serves as a valuable tool for problem-solving and
demonstration. This approach allows farmers to address farm
management issues, learn empirically through observation and
experimentation, and apply these practices to similar fields.

In addition, although the degree of interaction amongst players in
FRN networks varied, this study revealed indications of cooperation
and interaction between them. Some players had frequent
interactions with farmers, whereas others had only sporadic or
infrequent interactions. Joint research, learning, and resource
sharing were recognized as the main forms of contact, along with
village meetings, farmers' field days, stakeholder gatherings,
qguarterly coordination meetings, and community of practice
gatherings. This partnership, along with farmers' involvement in
participatory on-farm research, has helped to increase the adoption
of improved groundnut cultivars in the study area. Similarly, Hassen
et al. (2019) revealed that FRN significantly increased knowledge
transmission, leading to a 97% adoption rate of push-pull technology
(PPT) and a 96% improvement in social collaboration. Likewise,
Nicklin et al. (2021) reported that the McKnight programme's
communities of practice have facilitated social learning, providing
diverse actors in Africa and the Andes with opportunities to enhance
their adaptability in food system research and action.

5.2 The influence of seed accessibility on the adoption
of improved groundnut cultivars

The specific object two intended to determine the relationship
between access to improved seeds and the adoption of improved
groundnut cultivars. The results for this objective demonstrate that
seed accessibility was extremely significant at p 0.01. The results
suggest that the likelihood of adopting improved groundnut cultivars
increased by 114.12 units with an increase in seed accessibility. In
comparison to indirect beneficiaries, the project's direct beneficiaries
who are members of FRN groups had more access to seeds from
improved groundnut cultivars. This is because of the FRN project
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making it possible for the chosen FRN group members to reproduce
and spread using improved groundnut seeds. Due to their status as
group members, FRN group members received preference when it
came to the time of distributing seeds. Selahkwe et al. (2021)
similarly found that farmers who received improved seeds from non-
governmental organizations were more likely to adopt the innovation
compared to those who did not. Additionally, Lee (2020) noted that
ensuring seed accessibility and raising awareness could increase
the adoption rate by up to 30%.

5.3 Factors influencing the adoption of improved groundnuts
cultivars

Objective three intended to analyse the factors that influenced the
adoption of improved groundnut cultivars among the beneficiaries of
FRN Project. Age, sex, marital status, level of education, and
income are socioeconomic factors that had no influence on farmers’
adoption of improved groundnut cultivars in the study area. FRN
group membership was significant at p 0.05, indicating that being a
direct beneficiary of the FRN group enhanced the likelihood of
utilizing improved groundnut cultivars by 6.28 units. Similar to these
findings, Kimaru et al. (2020) found that membership in social
groups was a significant factor influencing the adoption of Zaipit
technologies in the drier regions of upper Eastern Kenya.
Additionally, Isra and Khan (2019) confirmed that being part of a
farm service center positively affected the adoption of improved
wheat seed innovations in Khyber Pakhtunkhwa.

In addition, according to the study results, technological traits (such
as adaptability to agroecological zones, high yields, early maturity,
drought tolerance, and resistance to pests and diseases) were
highly significant at p less than 0.01; this indicated that shifting the
technological traits of improved groundnut cultivars from undesirable
to desirable increased farmers' propensity to adopt them by 14.93
units. According to the literature, Mnanje 2009 possesses unique
gualities that appeal to customers, such as its high oil content (51%),
high iron content (65.4 mg/kg), and sweetness when eaten raw or
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cooked (Lukurugu et al., 2021). These findings align with those of
Mehmood and Khan (2021), who discovered that most farmers in
Pakistan's Potwar Plateau preferred improved groundnut cultivars
over traditional or local ones due to their superior yield, larger pod
size, and better marketability.

The findings also showed that most farmers had positive perceptions
of service accessibility, technological features, and the institutional
framework for adopting improved groundnut cultivars. The study
found that farmers had a positive perception of access to services
for adopting improved groundnut cultivars, with mean scores of 2
and above indicating positive perceptions. Solutions to adoption
constraints, such as availability, accessibility, and affordability, were
suggested by Oluwatoyin (2021). Chandio and Jiang (2018) noted
that credit availability was crucial for adopting improved wheat
cultivars in Pakistan. Access to quality seeds, as Vabi et al. (2019)
indicated, also facilitated adoption. This shows that farmers need
access to information from multiple sources for technology adoption.
Thus, services like seed access, on-farm learning, external skills,
credit, and post-harvest infrastructure are key factors that were
perceived to influence the adoption of improved groundnut cultivars.

Mean scores of 2 and above indicate that farmers view the
technological characteristics of improved groundnut cultivars
positively. Studies by Daudi et al. (2018) and Mwalongo et al. (2020)
emphasized the superior qualities of these cultivars over local ones,
including drought tolerance, pest and disease resistance, early
maturity, high yield, large grain size, attractive color, good taste, high
oil content, and good market price. These findings suggest that
technological characteristics such as adaptation to agroecological
zones, drought tolerance, pest and disease resistance, early
maturity, and higher vyields are preferred by farmers and are
perceived to positively influence the adoption of improved groundnut
cultivars.

The mean scores of 2 and above indicate that farmers had a positive
perception of the institutional environment for adopting improved
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groundnut cultivars. Key factors like markets, agro-input suppliers,
credit facilities, subsidies, and extension services were important.
Literature (Orr, 2018) highlights that efficient institutions, demanding
markets, and favorable policies are crucial for adoption. Proximity to
markets and strong export markets drive adoption (Ojiewo et al.,
2020). Additionally, fair subsidies and extension services boost
adoption by enhancing interactions among breeders, traders,
transporters, farmers, and suppliers (Liu et al., 2020; Norton and
Alwang, 2020). These findings suggest that the availability of credit
facilities, subsidies and extension services is essential for interaction
amongst players in FRN networks and hence was perceived to
influence the adoption of improved groundnut cultivars.
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CHAPTER FIVE
6.0 General Conclusions and Recommendations

This chapter presents the conclusions and recommendations
derived from the study conducted in the semi-arid Singida District of
central Tanzania. The study aimed to identify the determinants
influencing the adoption of improved groundnut cultivars amongst
beneficiaries of the FRN Project in Singida District.

6.1 Conclusion

These conclusions are drawn in light of the key study findings:
Farmers collaboration with various players in the FRN network and
participation in participatory on-farm research, demonstrated how
the FRN's guiding principles, namely, farmers participation,
usefulness of on-farm research, and collaboration amongst players
in networks influenced the adoption of improved groundnut cultivars
in Singida Rural District. It can be concluded that participation of
farmers enhances ownership, success, the adoption of technologies,
and sustainability of agricultural and non-agricultural projects. On-
farm research provides the environment for farmers to learn by
doing, and once the results of the research are usefulness and
profitability of the research results encourage farmers to readily
adopt the tested and approved technologies. Collaboration amongst
actors in the networks is inevitable in the adoption process since,
through collaboration, there is an interaction between actors in the
value chain development.

Three aspects, including FRN group membership, seed accessibility,
and technological qualities including adaptation to agroecological
zones, high yields, early maturity, drought tolerance, and pest and
disease resistance had a substantial impact on the adoption of
improved groundnut cultivars. The lessons learned include the
following, there are higher chances of farmers adopting technologies
while they are in groups than is the case with individual farmers;
since, group dynamics provide the environment for farmers to
participate, conduct trials, learn from on-farm research, and
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collaborate with different actors in the value chain development
process. When there is a seed accessibility with technological
qualities that are suitable for farmers, there are high chances of the
adoption of the promoted technology by farmers.

The results support the theories that guided this research. Members
of the FRN group participated in on-farm studies and worked with
other network participants while adhering to FRN ideals. Members of
the FRN took part in the project execution that promoted the
adoption of improved groundnut cultivars. This is consistent with the
social network diffusion theory, which holds that people are
embedded in an interactive network and that potential innovators'
attitudes are influenced by social inspiration because diffusion
follows a complex contagion pattern and farmers tend to adopt new
technologies as long as the information, they have about them is
based on various sources. Additionally, FRN group members did on-
farm research, learned about, and then put into practice effective
agroecological practices regarding the growth of improved
groundnut cultivars that complement Roger's theory of innovations
and innovation systems. According to the perspective of innovation
systems, learning happens in networks and spreads to people and
farmers, resulting in innovation. Before adopting an innovation,
farmers typically learn about its effectiveness and applicability to
farming systems, as well as the sustainability of the inputs and the
market for the produce, on the farm. Similar to this, Roger's
innovation theory contends that innovations will spread faster if they
are advantageous, and are considered compatible with the existing
habits and beliefs, are simple, are potentially trialable, and are
observable.

6.2 Recommendations

The study suggests the following in light of the aforementioned

findings:

(1) RECODA and the District, Ward, and village governments
should take deliberate efforts of ensuring that farmers engage in
the project conception process by negotiating project proposals
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(3)
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during the preliminary discussions held at these levels. There
could be farmers' representatives at those initial meetings in
addition to the DALFO headquarters and local government
agencies. Other FRN actors who can bring value to improved
groundnut cultivars should be included in the network.
Consumers, processors, merchants, transporters, quality
inspectors, political decision-makers, the media, financial
institutions, researchers, basic/foundation seed producers,
certified seed producers, breeders, QDS producers, and export
aggregators are some examples of these actors. While adhering
to agroecological methods and mindful of sustainable energy
and environmental preservation, RECODA should make sure
that collaboration is reinforced by having regular farmers'
meetings with additional participants in a network of the
improved groundnut value chains.

To broaden the adoption spectrum of improved groundnut
cultivars, RECODA, the government, and other development
actors should make sure that improved groundnut seeds with
the qualities preferred by farmers are readily and freely
accessible and on time.

In order to increase farmers' access to education, information,
agricultural inputs, credit, on-farm learning, a wider range of
external skills, networking, and collaboration amongst various
stakeholders, RECODA, the government, and other
development stakeholders should encourage more farmers to
form and join groups. This will open the door for a broader
adoption of agricultural innovations. To encourage farmers to
adopt improved groundnut cultivars, RECODA, the government,
and other development players should capitalize on farmers'
positive perceptions of service accessibility, technological
features, and institutional contexts.
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APPENDICES

Appendix 1: A Questionnaire for Farmers

SOKOINE UNIVERSITY OF AGRICULTURE

COLLEGE OF AGRICULTURE
DEPARTMENT OF AGRICULTURAL EXTENSION AND
COMMUNITY DEVELOPMENT

Chilewa Humphrey Shadrack. (MSc-Agricultural Extension)
Research title: Determinants of adoption of improved
groundnut cultivars amongst smallholder farmers research
networks in Singida rural district of the central Tanzania

Consent

My name is Chilewa Humphrey Shadrack, a Master student at
Sokoine University of Agriculture. As part of the requirements of the
programme, | am conducting a study on adoption of improved
groundnut cultivars amongst FRN Project beneficiaries in Singida
Rural District. Being amongst the primary stakeholders, | request
you to participate in this study through interviews. It is expected that
this interview will take about between 30 to 40 minutes and the
information gathered will only be used for the purpose of the study.
In addition, your identity and answers will be kept confidential.

Are you willing to participate in this study? Yes [|No []



Questionnaire Number: ...................

Village: ......

........... Ward: .....oovveee.

PART A: Respondent General Information
1. Respondent’s sex. (Tick V)

Male []
Female []

2. Respondent’s age (in years)..........

3. Education level of respondent. (Tick)

iii.
iv.

V.

Vi.

Primary level [ ]
Secondary level [ ]
Certificate level [ ]
Diploma level [ ]

Degree level [ ]

Never attended school []

4. Respondents’ marital status. (TickV)

iii.
iv.

V.

Married []
Single []
Divorced []
Widow [ ]
Widower []

District:

5. Respondents’ occupation (TickV all applicable)

iii.
iv.

V.

Vi.

6. What is your major sources income? (TickV)

Farmer [ ]

Livestock keeper []
Public servant [ ]
Petty business [ ]

All of the above [ ]

Others [ ] Specify: ......cocovvinen.n.

Agriculture [ ]
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il. Employment [ ]

iii. Business [ ]

iv. Casual labour []
V. Others [ ] (specify)

7. For how long have you been involved in farming activities?
(TickV)
i. Less than 2 years [ ]
ii. 3to5years|[]
iii. 6 to 10 years [ ]
iv. Above 10 years [ ]

8. Do you own agricultural land?
i. Yes[]
i. No[]

9. If yes from question 8, how many plots do you
(0)11] ¢ [

10. What is the size (in acres) of each plot?

Plot | Size (in acres) Plot Size (in acres)

6

7

8

9

QB WI NP

10

11. If you don’t own land, how do you get access to land for
agricultural activities?
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PART B: FRN guiding principles in enabling farmers’ adoption
of improved groundnut cultivars

12. Do you know FRN project implementation guiding principles?
(TickV)
i. Yes []
i. No []

13. If yes from question 12 what are those FRN guiding principles?
(Tickv all applicable)
i. Farmer participation [ ]
ii. Usefulness of crop research [ ]
iii. Collaboration amongst players in networks [ ]

14. How did you participate during introduction of FRN improved
groundnut project? (Tick)
i. Manipulation = educated/made to believe the project
is good [ ]
ii. Therapy = convinced there is a problem to address [ ]
iii. Informing = no negotiation meeting [ ]

iv. Consultation = our ideas/concerns not taken into
account [ ]

V. Placation = limited degree to influence decisions [ ]

Vi. Partnership = Negotiate better ideas/share funding| ]

Vii. Delegated power = some degree of
control/management [ ]

viii. Citizen power = govern a program/project to take full
charge [ ]

15. Mention how did you participate during implementation of FRN
improved groundnut project.
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16. What is your opinion with regard to farmer participation in
enhancing adoption of improved groundnut cultivars?

I. During introduction process of improved groundnut
project
il. During implementation and evaluation of improved

groundnut project

17.1s research on improved groundnut cultivars useful in
enhancing adoption? (Ticky)
i. Yes][]
i. No []

18. If yes from question 17, state the reasons why.

20. How do you collaborate/interact with other key players in
networks of FRN improved groundnut project?
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Actor:
Individual
/Organiza
tion/Medi
a you
collaborat
efinteract
with
(Indicate
where
they
come
from)

Information
[resources/
knowledge
transferred
(what
information
[resources
do you
share?)

Directi

on of
transfe

r of
informa
tion/res
ources:

1=To
you
2=To
him/her
fit
3=Both
ways

How
many
times
in a
year
has

the
transfe
r of
inform
ation/r
esourc
es
happe
ned?

Means
of
inform
ation/r
esourc
es
sharin

g:

1=For
mal
meetin
gs
2=Infor
mal
meetin
gs
3=Trai
ning
4=Far
mer to
farmer
extensi
on
5=Far
mer
study
tours/E
xchang
e visits
6=0th
er,
Mentio
n.....

Stre
ngt

h of
the

rela
tion
ship

We
ak
rela
tion
ship

Mo
der
ate
rela
tion
ship

tron
rela

tion
ship

Benefit
S of
the
inform
ation/r
esourc
es to
you:
1=High
ly
benefic
ial
2=Ben
eficial
3=Not
benefic
ial
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21. Do you receive any agricultural inputs from the sustainable
sources? (Tickv)
i. Yes|[]
i. No []

22. If yes from question 21, from whom do you receive agricultural
inputs? (TickV)
i. Government Institutions [ ]

i. NGOs []

iii. Agricultural inputs company [ ]

iv. From the Project []

V. Others[](mention):..........cooiiiiiiiii..

23. What type of Resources do you receive? (TickV all applicable)
i.  Agricultural credits [ ]
i. Seeds][]
ii. Manure ][]
iv.  Agricultural equipment [ ]

PART C: Relationship between access to improved seeds and
adoption of improved groundnut cultivars

24. Did you initially receive improved groundnut seeds from the
project for multiplication? (Tick)
i. Yes []
ii. No []

25.If yes from question 24, have you given out the improved
groundnut seeds to other farmers?
i. Yes []
i. No []

26. Do you currently grow improved groundnut cultivars? (Tickv)
i. Yes []
i. No []
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27. If yes from question 26, what groundnut cultivars do you grow?
(mention):

28. If you currently grow improved groundnut cultivars, from whom
do you get the seeds? (tick all that apply)
i.  Government Institutions []
i. NGOs []
iii.  Agricultural inputs company [ ]
iv.  From the Project []
v.  Others (mention):............covviiiinnnn.
29. If currently you do not grow improved groundnut cultivars, what
are the reasons?

30. Please indicate you agreement or disagreement with the
following statements related to access to improved groundnut
seeds by putting a tick in the response that reflect the most
coincides with your opinions.

S/No | Iltem SA|A|N|D|SD

5 |14(13]2]1

Improved groundnut seeds are readily
available in our project area
(availability)

Improved groundnut seeds are sold at
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fair price | can afford to buy
(affordability)

3 Improved groundnut seeds are tailored
to the needs of smallholder farmers
(suitability)

4 | can build a profitable business by
venturing in improved groundnut seeds
(profitability)

5 | have the capacity and enabling
environment to deal with production of
improved groundnut seeds through a
diversity of extension services and
capacity building (Capability)

6 | am a farmer who is not only an end
user but also a producer of improved
groundnut seeds and sources of
innovation (Autonomy)

31. In your opinion do you think if improved groundnut seeds are
readily accessible, will more farmers adopt the innovation?
(Tickv)

i. Yes []
ii. No []

32. If no from question 30, provide the reasons why?

PART D: Factors influencing adoption of improved groundnut
cultivars
33.Is there any institution/organization dealing with agricultural
issues working with the community in this area? (Tick)
i. Yes[]
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No []

34. If yes from question 32, List all institutions found to this Area.
(Tickv all applicable)

iii.
iv.

V.

Vi.

Agro-company []
Religious Institution [ ]
RECODA[]

World Vision [ ]
SEMA []

35.Is there any institution/company involved in processing of
improved groundnuts in this area? (TickV)

Yes[]
No []

36. To where/whom do you sell your farm produce/products from

the

improved groundnut cultivars?

37.1If you sell to the market in question 35, what is the distance
range from your farm/demo plot to the Market? (Tick)

iii.
iv.

V.

Vi,

5-10 km []

10-15km []
15- 20 km []
20-25 km []
25-30 km []

38. Please show how the following influence the adoption of
improved groundnut cultivars by indicating your agreement or
disagreement opinion.

NB 5: SA= Strongly Agree, 4: A= Agree, 3: N=Neutral 2: D=
Disagree, 1. SD= Strongly Disagree
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S/No

Item

SA

SD

w

I have/have an access to improved
groundnut seeds

Access to improved groundnut
seeds influences its adoption
positively

Multiple connection to improved
groundnut seeds influences its
adoption positively

| have an access to sustainable
agro inputs suppliers

Access to sustainable agro inputs
suppliers  positively  influences
adoption of improved groundnuts

| have an access to the market of
improved groundnut

Access to the market of improved
groundnuts influences its adoption
positively

| have an access to on the farm
learning regarding improved
groundnut cultivars

Access to on the farm learning
regarding improved groundnut
cultivars influences its adoption
positively

10

I have an access to information
regarding improved groundnut
cultivars from multiple sources

11

Access to information regarding
improved groundnut cultivars from
multiple sources influences its
adoption positively

12

I have an access to broader
spectrum  of external  skKills
concerned with improved groundnut
cultivars

13

Broader spectrum of external skills
concerned with improved groundnut
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cultivars influences its adoption
positively

14

| have an access to credit facilities

15

Access to credit facilities positively
influences adoption of improved
groundnut cultivars

16

| have an access to extension
services

17

Access to extension services
positively influences adoption of
improved groundnut cultivars

18

| have an access to communication
channel

19

Access to communication channel
positively influences adoption of
improved groundnut cultivars

20

| have an access to post-harvest
infrastructure

21

Access to post-harvest
infrastructure positively influences
adoption of improved groundnut
cultivars

22

| actively participated during
planning and implementation of
FRN project

23

Active participation during planning
and implementation of FRN project
positively influences adoption of
improved groundnut cultivars

24

There is collaboration amongst
players in networks of FRN project

25

Collaboration amongst players in
networks of FRN project positively
influences adoption of improved
groundnut cultivars

26

| have an access to providers of the
technology

27

Access to providers of the
technology positively influences
adoption of improved groundnut
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cultivars

28 Improved groundnuts  were/are
promoted in our area

29 More promotion of improved

groundnut cultivars is required for
more farmers to be aware and
adopt

39. Please indicate you agreement or disagreement with the
following statements by putting a tick in the response that
reflect the most coincides with your opinions.

NB 5: SA= Strongly Agree, 4. A= Agree, 3. N=Neutral 2: D=
Disagree, 1: SD= Strongly Disagree

S/No

Item

SA

A

N

D

SD

5

4

3

2

1

Improved groundnut cultivars were
introduced as a demand driven
project

Improved groundnut cultivars are
adaptive to our agro-ecological
zones

Improved groundnut cultivars are
more drought tolerant than local
cultivars

Improved groundnut cultivars are
more diseases and pests resistant
than local cultivars

Improved groundnut  cultivars
mature earlier than local cultivars

Improved groundnut cultivars have
higher yields than local cultivars

Farmers prefer improved groundnut
cultivars more than local cultivars

Farmer research networks enhance
adoption of improved groundnut
cultivars

Extension service providers have
influence on adoption of improved
groundnut cultivars
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10 Contact/lead farmers have influence
on adoption of improved groundnut

cultivars

11 Physical distance influence
interaction amongst key players in
networks

The influence of institutional environment;

12 Availability of markets influences
interaction amongst key players in
networks and hence affect adoption
of improved groundnut cultivars

13 Availability of agro input suppliers
influences interaction amongst key
players in networks and hence
affect adoption of improved
groundnut cultivars

14 Availability of credit facilities
influences interaction amongst
players in networks and hence
affect adoption of improved
groundnut cultivars

15 Availability of subsidies influences
interaction amongst players in
networks and hence affect adoption
of improved groundnut cultivars

16 Availability of extension services
influences interaction  amongst
players in networks and hence
affect adoption of improved
groundnut cultivars

40. In your opinion what do you comment with regard to adoption
of improved groundnut cultivars?

THIS IS THE END OF THE INTERVIEW AND THANK YOU FOR
YOUR COOPERATION



Appendix 2: Checklist for Key Informant Interview (KII)

PART A: Respondent General Information
i. Date of interview...............

ii. Sex of the key informant...........

iii. Position..........c.ccocvviiiiiiinnnns

1. How long have you been working with FRN project in this
area?

2. What is your position and roles with regard to FRN project in
this area?

PART B: FRN guiding principles in enabling farmers’ adoption
of improved groundnut cultivars

1.

What do you understand by FRN guiding principles?

How do you apply these principles in facilitating adoption of
improved groundnut cultivars in the project area? (Probe for
each principle)

Who are the key players in FRN project in this area?

What are their respective (key players) roles?

How do the key players (stakeholders) above collaborate/interact
in networking to enhance adoption of improved groundnut
cultivars?

What are successes and challenges with regard to the
application of FRN guiding principles in the project area? (Probe

for each principle)

What else can you tell regarding application of FRN principles in
facilitating adoption of improved groundnut cultivars?
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PART C: Relationship between access to improved seeds and
adoption of improved groundnut cultivars

1.

How improved groundnut seeds were introduced in the
project area?

How did the seeds spread from the primary recipients to
other project beneficiaries?

What do you think are the achievements with regard to
groundnut seed multiplication and spreading from the
primary recipients to other project beneficiaries? (Probe for
multiplication and spreading separately).

What are the challenges with regard to seed multiplication
and spreading from the primary recipients to other project
beneficiaries? (probe for multiplication and spreading
separately)

How can availability of improved groundnut seeds enhance
farmers’ adoption? (Probe where groundnut seeds are
obtained, distance factor etc.)

How can affordability of improved groundnut seeds enhance
farmers’ adoption? (Probe on price, farmers purchasing
power etc.)



7.

10.

11.

PART

How can suitability of improved groundnut seeds enhance
farmers’ adoption? (Probe to know whether improved
groundnut seeds are tailored to the needs of smallholder
farmers or not)

How can profitability of improved groundnut seeds enhance
farmers’ adoption? (Probe the possibility of building profitable
business by venturing in improved groundnut seeds)

How can capability on improved groundnut seeds enhance
farmers’ adoption? (Probe on the capacity and enabling
environment to deal with production of improved groundnut
seeds through a diversity of extension services and capacity
building)

How can autonomy on improved groundnut seeds enhance
farmers’ adoption? (Probe to know whether farmers are not
only end users but also producers of improved groundnut
seeds and sources of innovation)

What else do you know regarding access to improved seeds
and adoption of improved groundnut cultivars?

D: Factors influencing adoption of improved groundnut

cultivars

1.

2.

How do the farmers’ characteristics influence adoption of
improved groundnut cultivars in the project area?

i. Age

i. Gender

iii.  Level of education

iv. Attitude

v.  Perception

vi.  Preference

How do the techno-ecological characteristics influence
adoption of improved groundnut cultivars in the project area?
i.  Yield/Production
i.  Drought tolerance
iii.  Disease resistance
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iv.  Pestresistance

v. Climate

vi. Lack of optimal and immediate results from
experimentation/trials

How do the institutional and infrastructural factors influence
adoption of improved groundnut cultivars in the project area?
i.  Managerial structure
ii.  Availability of market
ii.  Availability of inputs/inputs suppliers
iv.  Availability of seeds
v. Availability of extension services
vi.  Availability of credit facilities
vii.  Post-harvest infrastructure

How do the socio-economic factors influence adoption of
improved groundnut cultivars in the project area?
i. Income
ii. Seed cost
iii. Seed price
iv.  Human capital
v. Policy issues

How do the informational factors influence adoption of
improved groundnut cultivars in the project area?
i.  Access to agricultural information
i. Linkage between knowledge providers and farmers
iii.  Mass media exposure
iv.  Human capital
v.  Policy issues

How do the natural resources characteristics influence
adoption of improved groundnut cultivars in the project area?
i. Land/type of the soail
ii.  Water sources for irrigation
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iii.  Vegetation cover/forest/wild flora
iv.  Animals/wild fauna

7. What are the factors influencing adoption of improved
groundnut cultivars in the project area?

THIS IS THE END OF THE INTERVIEW AND THANK YOU FOR
YOUR COOPERATION
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Appendix 3: Checklist for Focus Group Discussion (FGD)

PART A: Respondents/Group General Information
i. Date of interview...............
ii. Name of the group...........

1.

2.
3.
4

o

6.

When were the FRN groups formed?

How many members does the group have (male/female)?
How many were the founding members?

How long did it take to have the highest number of
members?

How many have dropped out since the group started?

What are the activities performed in your group?

PART B: FRN guiding principles in enabling farmers’ adoption
of improved groundnut cultivars

1.
2.

H

What do you understand by FRN guiding principles?

How do you apply these principles in facilitating adoption of
improved groundnut cultivars in the project area? (Probe for
each principle)

Who are the key players in FRN project in this area?

What are their respective (key players) roles?

How do the key players (stakeholders) above
collaborate/interact in networking to enhance adoption of
improved groundnut cultivars?

What are successes and challenges with regard to the
application of FRN guiding principles in the project area?
(Probe for each principle)

What else can you tell regarding application of FRN
principles in facilitating adoption of improved groundnut
cultivars?

PART C: Relationship between access to improved seeds and
adoption of improved groundnut cultivars

1.

How improved groundnut seeds were introduced in the
project area?
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11.
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How did the seeds spread from the primary recipients to
other project beneficiaries?

What do you think are the achievements with regard to
groundnut seed multiplication and spreading from the
primary recipients to other project beneficiaries? (Probe for
multiplication and spreading separately).

What are the challenges with regard to seed multiplication
and spreading from the primary recipients to other project
beneficiaries? (probe for multiplication and spreading
separately)

How can availability of improved groundnut seeds enhance
farmers’ adoption? (Probe where groundnut seeds are
obtained, distance factor etc.)

How can affordability of improved groundnut seeds enhance
farmers’ adoption? (Probe on price, farmers purchasing
power etc.)

How can suitability of improved groundnut seeds enhance
farmers’ adoption? (Probe to know whether improved
groundnut seeds are tailored to the needs of smallholder
farmers or not)

How can profitability of improved groundnut seeds enhance
farmers’ adoption? (Probe the possibility of building profitable
business by venturing in improved groundnut seeds)

How can capability on improved groundnut seeds enhance
farmers’ adoption? (Probe on the capacity and enabling
environment to deal with production of improved groundnut
seeds through a diversity of extension services and capacity
building)

How can autonomy on improved groundnut seeds enhance
farmers’ adoption? (Probe to know whether farmers are not
only end users but also producers of improved groundnut
seeds and sources of innovation)

What else do you know regarding access to improved seeds
and adoption of improved groundnut cultivars?



105

PART D: Factors influencing adoption of improved groundnut

cultivars

1. How do the farmers’ characteristics influence adoption of
improved groundnut cultivars in the project area?

i.
ii.
iii.
iv.
V.
Vi.

2. How do the techno-ecological

Age

Gender

Level of education
Attitude
Perception
Preference

characteristics influence

adoption of improved groundnut cultivars in the project area?

i.
ii.
iii.
iv.
V.
Vi.

Yield/Production
Drought tolerance
Disease resistance

Pest resistance

Climate

Lack of optimal and
experimentation/trials

immediate results from

3. How do the institutional and infrastructural factors influence
adoption of improved groundnut cultivars in the project area?

i.

ii.
iii.
iv.
V.

Vi.

Vii.

Managerial structure

Availability of market

Availability of inputs/inputs suppliers
Availability of seeds

Availability of extension services
Availability of credit facilities
Post-harvest infrastructure

4. How do the socio-economic factors influence adoption of
improved groundnut cultivars in the project area?

Income
Seed cost
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iii. Seed price
iv.  Human capital
v. Policy issues

How do the informational factors influence adoption of
improved groundnut cultivars in the project area?
i.  Access to agricultural information
i. Linkage between knowledge providers and farmers
iii. Mass media exposure
iv.  Human capital
v. Policy issues

How do the natural resources characteristics influence
adoption of improved groundnut cultivars in the project area?
i. Land/type of the sail
ii.  Water sources for irrigation
iii.  Vegetation cover/forest/wild flora
iv.  Animals/wild fauna

What are the factors influencing adoption of improved
groundnut cultivars in the project area?

THIS IS THE END OF THE DISCUSSION AND THANK YOU FOR

YOUR COOPERATION



