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Purpose: Food security is a critical global concern, particularly in Africa where
chronic hunger persists. Grain legumes are essential for nutrition but face threats
like aflatoxin contamination. This study explores how communication methods
influence the knowledge, attitudes, and practices (KAP) of grain legume farmers
in managing aflatoxin in Southwest Nigeria.

Methodology: The study employed the Modified Delphi Method, Focus Group
Discussions, and Photovoice. The Delphi process involved two rounds of
interviews, with eight participants in round one (N = 8) and seven in round two
(N =7). In addition, three focus group discussions were held, comprising 13
participants in the first group, 12 in the second, and 10 in the third. The study
also included two participants in the Photovoice component (N = 2). Data were
thematically analyzed using NVivo software.

Findings: Farmers’ knowledge of aflatoxin management is closely linked to their
exposure to training. Although they show a positive attitude and willingness
to use products like Aflasafe, its high cost remains a major barrier. Effective
communication approaches include demonstrations, training of trainers (ToT),
and peer-to-peer learning. The study further identifies media gaps, weak
agenda-setting around aflatoxin, and the importance of how messages are
framed.

Practical implications: Improving communication strategies and reducing
the cost of Aflasafe can enhance adoption and food safety. Participatory and
visually oriented communication methods were found to be especially effective
in improving behavioral uptake of aflatoxin management.

Theoretical implications: The study extends the KAP model by emphasizing
the role of communication and economic factors in shaping farmer behavior.
It draws on communication and behavior change theories, including Diffusion
of Innovations, agenda-setting, framing, and media functions, to explain how
farmers’ KAP are shaped by communication content, channels, and gaps.
Originality/value: This research offers new insights into aflatoxin management
communication in Nigeria, contributing to food security efforts across Africa.
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1 Introduction

Food security remains a major development challenge across
Africa, where agricultural productivity is hindered by multiple
biophysical and economic constraints. According to the FAO, food
security exists when all people have access to sufficient, safe, and
nutritious food for an active and healthy life (FAO, 2012). At the
national and regional levels, food security is closely linked to the
performance of agricultural production systems, which must generate
adequate quantities of safe and high-quality food. In 2024, around 673
million people globally experienced hunger, with 307 million in Africa
alone. The lingering effects of COVID-19 disruptions on agri-food
systems mean that by 2030, about 512 million people may still face
chronic hunger (FAO, 2025). Enhancing agricultural production is
therefore central to strengthening food supply, stabilizing markets,
and ensuring regional resilience.

Grain legumes such as soybeans, chickpeas, cowpeas, and lentils
play a significant role in agricultural productivity, household nutrition,
and income generation. When intercropped with cereals like rice and
wheat or with root crops such as cassava, they improve yields and offer
numerous benefits, like enhanced soil fertility, erosion control,
livestock feed, and income generation (De Ron, 2015; Vanlauwe et al.,
2019). Nutritionally, they are valued as sources of protein and
micronutrients. These agronomic and economic benefits make grain
legume strategic crops for sustaining production growth and
improving food availability at broader system levels. Despite this,
grain legume production faces major constraints, notably aflatoxin
contamination.

Aflatoxins, toxic substances produced by fungi Aspergillus flavus
and A. parasiticus, reduce yields, threaten health, and hinder income
generation (Achaglinkame et al., 2017; PACA, 2015). In Africa,
aflatoxin contamination is widespread, fueled by humid climates and
subsistence farming practices (Ortega-Beltran and Bandyopadhyay,
2021). In many farming communities, limited access to proper storage,
inadequate knowledge of contamination risks, and reliance on
traditional practices further increase the likelihood of aflatoxin
accumulation in grain legume (Udomkun et al., 2017). These
challenges compromise national and regional food supply systems by
reducing the volume of safe, marketable produce, weakening food
supply chains and household resilience.

Efforts to manage aflatoxin contamination span pre-harvest, peri-
harvest, and postharvest stages, including improved agricultural
practices, better storage, sorting, biological control products such as
Aflasafe, and policy or market-based incentives (Bandyopadhyay et
al., 2016; Falade, 2019; Michael et al., 2018; Odjo et al., 2022).
However, the effectiveness of these interventions depends heavily on
farmers’ knowledge, attitudes, and practices (KAP). Studies show that
although mitigation tools exist, their adoption remains limited, largely
due to knowledge gaps, poor information flows, and ineffective
communication pathways (Achaglinkame et al., 2017; Leslie et al.,
2023). Although interventions such as good agricultural practices,
improved storage technologies, and biocontrol products like Aflasafe
have been introduced, their adoption remains limited largely due to
knowledge gaps, poor information dissemination, and ineffective
communication channels (Achaglinkame et al., 2017; Leslie et
al., 2023).

In the Nigerian context, aflatoxin suffers from a weak
communication agenda. Mainstream media rarely prioritize aflatoxin,
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resulting in limited public awareness (PACA, 2015; Stepman, 2018).
When information is communicated, messages are often framed in
technical or scientific terms that do not align with farmers lived
experiences (Falade et al., 2025; Udomkun et al., 2017). Additionally,
radio and print media often fail to reach rural households because of
language barriers, poor signal coverage, and weak integration with
extension systems, as documented in Nigerian agricultural
communication studies (Ejem et al., 2023; Fasina et al., 2024; Otene et
al., 2015; Yekinni and Afolabi, 2019). These issues reflect both an
agenda-setting gap and a message-framing gap, which help explain
why aflatoxin awareness remains uneven across farming communities
in Nigeria and other parts of Africa (Leslie et al., 2023). Evidence
suggests that the effectiveness of aflatoxin (and other agro-innovation)
management is shaped not only by technical options, but also by how
well communication is handled, including who delivers the message,
which channels are used, and whether communication strategies are
tailored to farmers’ contexts and capacities (Ejem et al., 2023; Leslie et
al., 2023). Behavior-change and communication theories further
support this position. Diffusion of Innovations argues that adoption
is higher when practices are simple, observable, and trialable (Rogers,
2003). Empirical studies applying this framework to smallholder
farmers show that these attributes, together with effective
communication channels, significantly shape adoption of agricultural
innovations (Mahama et al., 2024; Zondo and Ndoro, 2023). Agenda-
setting research shows that issues receiving limited and inconsistent
media coverage tend to be perceived as less important by the public
(McCombs and Shaw, 1972). Content analyses of African and other
media similarly find that food-safety and food-security risks often
receive weak or selective coverage (Lelisa, 2018; Metula and
Osunkunle, 2022). Building on these observations, analyses of
mycotoxin communication suggest that if aflatoxin is not consistently
highlighted by media and institutions, farmers are unlikely to view it
as an urgent issue (Leslie et al., 2023). Recent work further shows that
farmers respond more strongly to messages that use concrete, visible
examples and economic consequences rather than abstract scientific
descriptions, which aligns with Framing Theory (Leslie et al., 2023;
2021).
perspectives illustrate why communication emerges as a central

Ortega-Beltran and Bandyopadhyay, Together, these
determinant of farmers’ knowledge, attitudes, and practices related to
aflatoxin management (Asante et al., 2024; Msangi et al., 2025).

Communication plays a critical role in shaping farmers’ awareness
and behavioral responses to aflatoxin risks. Evidence from Nigeria
shows that targeted awareness campaigns significantly improve
farmers’ understanding of aflatoxin hazards and management
practices (Johnson et al., 2018). Yet many extension approaches still
rely on linear communication models that overlook farmers lived
realities and indigenous knowledge. Participatory communication
approaches, by contrast, encourage dialogue, facilitate co-learning,
and enhance community ownership, leading to better agricultural
decision-making (Cahyono, 2019; Lauzon, 2013). Despite the growing
use of communication campaigns, empirical evidence remains limited
regarding how specific communication methods influence farmers’
KAP toward aflatoxin management.

The Knowledge, Attitudes, and Practices (KAP) framework
provides a useful lens for examining why farmers” awareness does not
always translate into improved practices. While knowledge influences
attitudes and attitudes shape practices, adoption is also affected by
internal constraints such as skills and resources, and external factors
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including institutional support and market conditions (Ajzen and
Fishbein, 2000; Muleme et al., 2017). Given these behavioral,
structural, and informational complexities, understanding
communication methods becomes essential for designing effective
aflatoxin interventions.

Given these gaps, this study investigates how different
communication methods influence grain legume farmers’
knowledge, attitudes, and practices regarding aflatoxin management
in Southwest Nigeria. Specifically, it seeks to: (1) evaluate farmers’
knowledge, attitudes, and practices (KAP) regarding aflatoxin
management in agricultural production (2) analyze the role of
communication methods in shaping farmers’ KAP toward aflatoxin
management, with implications for agricultural extension and

innovation diffusion.

2 Conceptual framework

This study employs the Knowledge, Attitudes, and Practices
(KAP) model as its theoretical foundation to investigate how grain
legume farmers respond to aflatoxin contamination. The research
problem centers on the persistent gap between awareness campaigns
and extension efforts on aflatoxin, and the actual practices farmers
adopt in their production systems. By applying the KAP framework,
the study seeks to unpack the relationship between what farmers
know, how they perceive risks, and the practices they ultimately
implement.

World Health Organization (2021) emphasizes that the KAP
model remains a useful lens for exploring how knowledge, beliefs, and
contextual factors shape behavior. In this study, knowledge is
conceptualized as farmers” awareness and familiarity with aflatoxin
risks and management strategies, including both scientific and local
forms of knowledge (Hulme, 2018; Lin, 2019). Attitudes are examined
in terms of cognitive, affective, and behavioral dimensions, which
reflect farmers’ motivations, risk perceptions, and outcome
expectations (Vargas-Sanchez et al., 2016). Practices are defined as
routine farming behaviors and decisions that are influenced by
knowledge, attitudes, and prevailing social norms (Bourdieu, 1990;
Razu et al., 2021).

The KAP model conceptualizes these three elements as
interlinked: knowledge influences attitudes, attitudes inform practices,
and practices may feed back into knowledge and attitudes (Ajzen and
Fishbein, 2000). However, the translation of attitudes into actual
practices is not always straightforward. As illustrated by Muleme et al.
(2017), both internal barriers (such as farmers’ skills, resources, and
personal constraints) and external barriers (such as institutional
support, policies, and market conditions) can hinder the adoption of
improved practices, even when knowledge and attitudes are favorable.
In addition, communication methods play a critical role in shaping
knowledge, reinforcing attitudes, and supporting behavioral change.

Although the KAP model has been studied extensively in health
and agricultural research (Adeloye et al., 2022; Effendi et al., 2019), its
application to aflatoxin management among smallholder farmers
offers an important extension of the framework. This study situates
the KAP model within the broader context of behavioral change
theories (Ajzen, 1991; Hungerford and Volk, 1990; Meijer et al., 2015)
and the diffusion of innovation perspective (Liao et al., 2022), thereby
providing a theoretically grounded basis for understanding why
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knowledge and awareness do not always translate into improved
practices.

Figure 1 illustrates the conceptual framework used in this study,
adapted from Muleme et al. (2017). It highlights the relationships
among knowledge, attitudes, and practices, as well as the influence of
communication methods on these dynamics.

3 Methodology

The study was carried out in the Southwest geopolitical zone
of Nigeria. The choice of Southwest Nigeria as the study location
was driven by the prevalent security issues in the Northeast region,
primarily known for grain legume cultivation. These security
issues have significantly impacted grain legume production,
leading to a decline in output (Aluko et al., 2016). Consequently,
there is a growing need to enhance grain legume production in
alternative agroecologies, such as Southwest Nigeria.

Aflatoxin experts who are scientists in research institutes and grain
legume farmers were purposively selected, as they were considered the
most relevant participants for this study. The study focused on the
Agricultural Development Program (ADP) zones within Oyo State,
where the Oyo State ADP was established with the primary objective
of efficiently delivering advancements in agricultural technologies to
farmers. This initiative resulted in the state being divided into four
distinct agricultural extension zones, namely Ibadan/Ibarapa,
Ogbomoso, Oyo, and Saki. Two zones (Saki and Oyo) demonstrating
a comparative advantage in grain legume production were chosen
among these zones to gather comprehensive insights and data.

This study used different methods to collect sequential empirical
evidence, including the Modified Delphi Method, Focus Group
Discussion (FGD), and Photovoice.

3.1 Modified Delphi method

The Modified Delphi Method was used to gather asynchronous,
anonymous feedback from a group of specialists in the field of
aflatoxin research between March and April 2024. This technique,
consistent with the approach described by Tiernan et al. (2014), is an
iterative process designed to draw on expert insight and move toward
consensus on issues that may initially generate varied perspectives.
Building on the foundations of the original Delphi technique
developed by the Rand Corporation in the 1970s and later expanded
by Hasson et al. (2000), the modified form used in this study allowed
for structured expert feedback through multiple rounds of review
conducted online. As noted by Okoli and Pawlowski (2004), such
adaptations provide flexibility in how information is presented, how
experts participate, and how agreement is reached.

This method entailed two interview rounds with these experts on
Microsoft Teams. During the initial stage, eight experts were asked to
evaluate a set of focus group probing questions in Table 1 on a scale
ranging from 1 (low priority) to 5 (high priority) and suggest how it
could be improved, and the probing questions cut across the
knowledge, attitudes and practices domains. The ratings were
analyzed, and mean scores were calculated and presented in Table 2.

In the second round, seven experts evaluated the revised
questions using an expanded scale from 1 (very low priority) to 10
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FIGURE 1
The conceptual framework of the study adapted from Muleme et al. (2017).
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(very high priority) to allow greater discrimination among items.
They again suggested refinements where necessary. The second-
round ratings were analyzed, and mean scores are presented in
Table 3. Based on the experts’ quantitative ratings and qualitative
feedback across both rounds, the researcher prioritized and refined
the questions into a final set of probes in Table 4, which was then used
to guide the focus group discussions.

3.2 Focus group discussion

Three focus groups were conducted with 13 participants in the
first group (F1), 12 in the second (F2), and 10 in the third (F3), all
with group sizes ranging from 10 to 13 members. Participants had
an average age of 45. Most participants lacked formal education
and were members of a cooperative society. Besides farming, many
were involved in petty trading and artisan work. A researcher
moderated each session using a guide (see Table 4), prompting
open, respectful dialogue. Discussions were audio-recorded to
ensure accurate representation and enable thorough analysis of
recurring themes.

3.3 Photovoice

To explore how participants manage aflatoxin contamination, the
study used Photovoice, a participatory method. Two farmers used
smartphones to take 13 photos each, highlighting their risk
management practices. They later selected five key images to discuss
in recorded sessions, explaining their significance. This method
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offered visual and verbal insights into their lived experiences and
enabled pattern recognition across participants.

3.4 Data management

All data collected in this study, including audio recordings,
transcripts, photographs, field notes, and expert feedback, were
managed using a systematic and secure process to ensure accuracy,
confidentiality, and traceability. Audio recordings from the Modified
Delphi interviews, focus group discussions, and photovoice sessions
were transferred to password-protected folders immediately after
each session. These recordings were transcribed verbatim, and the
transcripts were checked against the audio files to ensure transcription
quality.

Photovoice images were stored in encrypted digital folders and
anonymized by removing all identifying information such as faces,
locations, or labels. Each image received a unique code that
corresponded to the participant’s identification number. This
approach maintained confidentiality while supporting analysis.

Data from the Modified Delphi process were compiled in
Microsoft Excel and organized according to expert ratings and
qualitative suggestions. All qualitative data were imported into NVivo
12 for coding and thematic analysis. A consistent naming convention
and metadata system were used to label files by method, date, and
participant category, which supported efficient data retrieval and
ensured transparency.

To maintain ethical standards, access to all data was restricted to
the research team. Consent forms and participant identifiers were
stored separately from the research data. Data backups were saved on
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TABLE 1 Focus group probing questions and linkage with KAP.

KAP

category

Knowledge

1. Are farmers growing grain legume

in your area of SW Nigeria?

What types of grain legume do you cultivate, and what is the main purpose of your cultivation (e.g., for personal

consumption, sale, or both)?

Knowledge

2. Is aflatoxin in grain legume a
recognized problem among farmers

in your area of SW Nigeria?

How familiar are you with the term ‘aflatoxin’ and its potential impact on grain legume crops?
How serious is aflatoxin contamination in grain legume in your local area?
Is it only farmers who recognize aflatoxins in grain legume?

Do sellers and customers know about aflatoxicosis in grain legume sold in the local market?

Knowledge and

practices

3. How is aflatoxin being managed?

Can you describe any experiences or challenges related to aflatoxin contamination in your grain legume crops?
How do you currently store your grain legume crops after harvest? Are there any specific methods or precautions
you take to prevent aflatoxin contamination during storage?

‘What measures, if any, do you take during the cultivation and harvesting stages to reduce the

risk of aflatoxin contamination in your grain legume crops?

Are there any traditional or local practices that you or other farmers in the community use to manage aflatoxin
contamination in grain legume? Please elaborate on these practices.

How do you dispose of grain legume crops heavily contaminated with aflatoxins? Are there specific methods you
use for safe disposal?

Have you encountered any challenges or barriers in implementing aflatoxin management practices on your
farm? If so, what are they, and how do you think they could be overcome?

Are you aware of and open to adopting new technologies or practices related to aflatoxin management, and if
yes, what kind of support or resources would you need to do so?

Can you share any success stories or best practices related to aflatoxin management that you or other farmers in

your community have adopted?

Knowledge and

attitudes

4. What information about
aflatoxicosis and other support to
manage aflatoxicosis in grain legume
is available to individual or groups of

farmers in the local community?

Are you aware of the health risks to people or livestock associated with aflatoxin- contaminated crops? If yes,
please share what you know about these risks.

Have you received any training or information on aflatoxin management practices in the past? If so, from whom
and what did you learn?

What sources of information do you rely on to learn about aflatoxin management practices for your crops?

Have you ever used any aflatoxin testing methods or kits to assess the level of contamination in your crops? If so,
please describe your experience with these tools.

Have farmers’ attitudes towards aflatoxin management changed over time? If so, what influenced this change?
Have you engaged with other farmers in your community to discuss aflatoxin management practices?

Do you think there is a need for more community-based initiatives to address aflatoxin contamination?

How can local communities and farmer groups play a role in promoting better aflatoxin management practices?

secure cloud storage and an external hard drive. In line with
institutional ethical guidelines, all data will be retained for 5 years and

then permanently deleted.

4 Findings and discussion

communication methods influencing farmers’ knowledge, attitudes,
and practices (KAP).

4.1.1.1 Grain legume types and reason for cultivation

Three main grain legumes are cultivated in the study area:
groundnuts (Arachis hypogea), cowpea (Vigna unguiculata), and
soybeans (Glycine max). The findings show that these crops fulfill a

In this section, we present the study’s findings based on data
collected through focus group discussions and photovoice. A detailed
summary of these results is provided in Tables 5, 6. This section also
includes the discussion of the findings.

4.1 Findings

4.1.1 Focus group discussion findings

These components encompass the varieties of grain legumes
cultivated and the underlying reasons for their production, the extent
of farmers’ knowledge, their attitudes toward aflatoxin mitigation, the
existing practices employed to manage aflatoxin, and the
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wide range of functions within the communities. Farmers cultivate
grain legumes not only for household consumption but also as a
source of income, as gifts, for animal feed, and to improve soil fertility.
They are prepared and consumed in several forms, including whole
foods, cakes, soups, and oil.

Participants in Group F3 described soybeans as a valuable crop
for oil production and noted that they are also processed into
locally made soya milk. Farmers in Group F2 emphasized the role
of grain legumes in enhancing soil fertility. Also, the income
generated from these crops contributes significantly to household
welfare, including supporting children’s education. As one farmer
in Group F1 explained, the crops are sold “to earn income to finance
our children’s studies.”
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TABLE 2 First-round interview findings.

Probes

10.3389/fcomm.2025.1744432

Mean

(n=18)

Standard
deviation (n = 8)

Are farmers growing grain legume =~ What types of grain legume do you cultivate, and what is the main purpose of your 4.63 0.74402
in your area of SW Nigeria? cultivation (e.g., for personal consumption, sale, or both)?
Is aflatoxin in grain legume a How familiar are you with the term “aflatoxin” and its potential impact on grain legume 4.25 1.03510
recognized problem among crops?
farmers in your area of SW How serious is aflatoxin contamination in grain legume in your local area? 3.88 1.64208
Nigeria? . R . .
Is it only farmers who recognize aflatoxins in grain legume? 3.00 1.51186
Do sellers and customers know about aflatoxicosis in grain legume sold in the local market? 2.88 2.03101
How is aflatoxin being managed? How do you currently store your grain legume crops after harvest? Are there any specific 4.88 0.35355
methods or precautions you take to prevent aflatoxin contamination during storage?
What measures, if any, do you take during the cultivation and harvesting stages to reduce 4.75 0.46291
the risk of aflatoxin contamination in your grain legume crops?
How do you dispose of grain legume crops heavily contaminated with aflatoxins? Are there 4.63 0.51755
specific methods you use for safe disposal?
Are there any traditional or local practices that you or other farmers in the community use 4.50 0.53452
to manage aflatoxin contamination in grain legume? Please elaborate on these practices.
Can you share any success stories or best practices related to aflatoxin management that you 4.50 0.53452
or other farmers in your community have adopted?
Have you encountered any challenges or barriers in implementing aflatoxin management 4.38 0.74402
practices on your farm? If so, what are they, and how do you think they could be overcome?
Are you aware of and open to adopting new technologies or practices related to aflatoxin 4.13 0.83452
management, and if yes, what kind of support or resources would you need to do so?
Can you describe any experiences or challenges related to aflatoxin contamination in your 4.00 1.30931
grain legume crops?
What information about Are you aware of the health risks to people or livestock associated with aflatoxin- 4.63 0.51755
aflatoxicosis and other support to contaminated crops? If yes, please share what you know about these risks.
manage aflatoxicosis in grain Have you received any training or information on aflatoxin management practices in the 4.38 0.51755
legume is available to individual past? If so, from whom and what did you learn?
or groups of farmers in the local . . . .
What sources of information do you rely on to learn about aflatoxin management practices 4.13 1.12599
community?
for your crops?
Have farmers’ attitudes towards aflatoxin management changed over time? If so, what 4.13 0.83452
influenced this change?
Have you engaged with other farmers in your community to discuss aflatoxin management 4.13 1.12599
practices?
How can local communities and farmer groups play a role in promoting better aflatoxin 4.00 0.75593
management practices?
Do you think there is a need for more community-based initiatives to address aflatoxin 3.88 1.12599
contamination?
Have you ever used any aflatoxin testing methods or kits to assess the level of 3.75 0.88641
contamination in your crops? If so, please describe your experience with these tools.

4.1.1.2 Knowledge level of grain legume farmers
Participants were asked about their knowledge of aflatoxin. They
were asked about their familiarity with ‘aflatoxin’ and its potential
impact on grain legume crops. It was discovered that the knowledge
level of grain legume farmers about aflatoxin, its impact, predisposing
factors, and management practices varies significantly across different
agricultural zones due to their exposure to training on the topic. For
example, farmers in the Saki zone, who received training on aflatoxin
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and its management practices, exhibited a high level of awareness
about the issue. In contrast, farmers in the Oyo zone who did not
receive such training showed less familiarity with aflatoxin and its
management practices. Two groups (F1 and F2) from the Saki zone
shared their insights, stating,

‘Aflatoxin affects the quality of the crops, ‘Consumption of
contaminated crops affects our health; ‘Buyers won’t buy crops
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TABLE 3 Second-round interview findings.

Probes Mean Standard
(n=7) deviation (n =7)

Are farmers growing grain | What types of grain legume do you cultivate? 9.43 0.78680
legume in your area of SW ypyat is the main purpose of your cultivation (e.g., for personal consumption, sale, animal feed)? 9.43 0.78680
Nigeria?
Is aflatoxin in grain How familiar are you with the term “aflatoxin” and its potential impact on grain legume crops? 9.43 0.78680
legume a recognized How common is aflatoxin contamination in grain legume in your local area? 8.57 1.71825
problem among farmers in
your area of SW Nigeria?
How is aflatoxin being What post-harvest measures are taken to reduce the risk of aflatoxin contamination in your grain 9.43 0.53452
managed? legume?

Have you received any training or information on aflatoxin management practices in the past? If so, 9.29 0.95119

when, from whom, and what did you learn?

‘What measures, if any, do you take during the cultivation and harvesting stages to reduce the risk of 9.29 0.75593

aflatoxin contamination in your grain legume crops?

Have you encountered any challenges or barriers in implementing aflatoxin management practices 8.86 1.21499

on your farm? If so, what are they, and how do you think they could be overcome?

How do you currently store your grain legume crops after harvest? Are there any specific methods or 8.71 1.11270

precautions you take to prevent aflatoxin contamination during storage?

Can you share any success stories or best practices related to aflatoxin management that you or other 8.29 1.38013

farmers in your community have adopted?

Do you dispose of crops contaminated with aflatoxin? How do you dispose of grain legume with 6.86 1.34519

excess aflatoxin levels? Are there specific methods you use for disposal?

What information about Has your attitude towards aflatoxin management changed over time? If so, what influenced this change? 8.71 1.11270

aflatoxin and other Are you aware of the health risks to people or livestock associated with aflatoxin-contaminated 8.57 1.27242

support to manage crops? If yes, please share what you know about these risks.

aflatoxin in grain legume

Have you engaged with other farmers in your community to discuss aflatoxin management 8.57 1.51186
is available to individuals

practices?
or groups of farmers in the

‘Who do you rely on to learn about aflatoxin management practices? 8.29 1.70434

local community?

TABLE 4 Final focus group questions and linkage with KAP.

KAP category Theme Final probes

Knowledge 1. Are farmers growing grain legume in What types of grain legume do you cultivate?
your area of SW Nigeria? What is the main purpose of your cultivation (e.g., for personal consumption, sale, animal feed)?
Knowledge 2.Is aflatoxin in grain legume a recognized | How familiar are you with the term ‘aflatoxin’ and its potential impact on grain legume crops?
problem among farmers in your area of
SW Nigeria?
Knowledge and 3. How is aflatoxin being managed? Have you received any training or information on aflatoxin management practices in the past? If so,
practices when, from whom, and what did you learn?
‘What measures, if any, do you take during the cultivation and harvesting stages to reduce the risk of
aflatoxin contamination in your grain legume crops?
‘What post-harvest measures are taken to reduce the risk of aflatoxin contamination in your grain
legume?
Have you encountered any challenges or barriers in implementing aflatoxin management practices on
your farm? If so, what are they, and how do you think they could be overcome?
Knowledge and 4. What information about aflatoxin and Are you aware of the health risks to people or livestock associated with aflatoxin-contaminated crops? If
attitude other support to manage aflatoxin in grain | yes, please share what you know about these risks.
legume is available to individuals or Has your attitude towards aflatoxin management changed over time? If so, what influenced this change?
groups of farmers in the local community? | Have you engaged with other farmers in your community to discuss aflatoxin management practices?
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TABLE 5 Focus group discussion findings and linkage with KAP and communication.

Theme

Grain legume types
and reasons for

cultivation

F1 (Saki Zone)

Cultivate groundnut, cowpea, soybean. Used for

food, income, gifts, animal feed, and soil fertility.

F2 (Saki Zone)

Same crops. Emphasized soil fertility and

income for children’s education.

10.3389/fcomm.2025.1744432

F3 (Oyo Zone)

Same main crops. Soybean seen as
important for oil and locally made soya
milk.

Knowledge of
aﬂatoxin—awareness

and understanding

High awareness due to training. Know aflatoxin is
invisible, a mycotoxin, affects crop quality and
quantity, causes health problems (including
cancer), and leads to low prices or rejected

produce.

High awareness. Recognize aflatoxin symptoms
in crops (e.g., cowpea flowers) and in animals
(stunted birds prone to disease). Understand

impact on yield and income.

No awareness. Never heard of aflatoxin,
no knowledge of causes, impacts, or
management; no known chemical or local

control method.

Knowledge of

predisposing factors

Identify late harvesting, rainfall at wrong time,
and overpopulated cowpea plantations as factors

increasing contamination.

Similar understanding of field conditions

leading to contamination.

No knowledge of factors that predispose

crops to aflatoxin.

Knowledge of
management options

(including Aflasafe)

Know Aflasafe and report better crop
performance where it is used. Only a minority

who attended training know the product.

Know and have used Aflasafe; recognize yield

and quality benefits.

Do not know any chemical or local
method to manage aflatoxin; no

awareness of Aflasafe.

Attitudes toward

aflatoxin management

Positive attitude; recognize importance of
managing aflatoxin. However, perceive
management as time-consuming and costly. Feel

unsupported by government and researchers.

Positive attitude; value benefits of using Aflasafe
but worry about additional costs and market
constraints. Frustrated by lack of follow-through

from institutions (e.g., II'TA market promises).

Positive and open to management despite
lack of information. Express willingness
to adopt recommended practices if given

access to information and inputs.

Perceived institutional
support (government,
researchers,

organizations)

Feel abandoned by government and researchers;
pay out-of-pocket to attend meetings; expect

more material support (e.g., free chemicals).

Report that Aflasafe was introduced by IITA but
complain about difficulty accessing it and lack of

sustained support or market linkage.

Report no training or extension contact;
OYSADEP agents do not come to their

area.

Current preharvest
practices for aflatoxin

management

Thinning plant population, eliminating
contaminated plants, using chemicals and

Aflasafe.

Uprooting contaminated plants and using

Aflasafe.

No specific preharvest aflatoxin

management practices in use.

Current postharvest
practices for aflatoxin

management

Sun drying, bag storage, chemical spraying.

Grading, sun drying, sorting to remove visibly

bad grains.

Storing grains in sealed containers and
spraying chemicals (viewed as normal
storage practice, not specifically for

aflatoxin).

Use of traditional

methods

Use ash and neem leaves; knowledge attributed to

forefathers.

Do not currently use traditional methods,

though they know ancestors used neem leaves.

Do not use traditional methods; only
heard informally about neem trees as a

possible method but never tried.

Cost and access issues

(especially Aflasafe)

Management is financially demanding; chemicals

and inputs are hard to afford.

Note that Aflasafe was initially free from IITA,
later became costly. Have not discussed

organized procurement via AFAN.

Cost not discussed specifically, but lack of
access to any input or training is a major

issue.

Information and

Receive information from IITA staff, extension

Similar channels: IITA and farmer group

No training or extension contact;

Ogun monthly).

communication agents, and AFAN farmer group. Training used (AFAN). Note that radio stations used (BCOS, OYSADEP presence is distant. Rely on
channels demonstrations and flyers. Regular monthly Oluyole FM, Gambari) do not reach their area their own farmer network for general
meetings facilitate information sharing. effectively. agricultural information, not specifically
aflatoxin.
Frequency of Trained about 4 years ago (2020). Farmer groups Last direct training from IITA about 2 years ago. | No formal aflatoxin-related
communication meet on set days (e.g., Saki West weekly; Oke Group meets regularly. communication history.

Overall willingness to
adopt aflatoxin

management

Very willing; explicitly ask researchers to provide

solutions and disseminate them.

Will use Aflasafe and other methods if readily
available and financially feasible; recognize

improved taste and quality.

Willing to adopt any effective means
(chemicals, techniques) if introduced by

researchers/extension.

our income’

that are contaminated with aflatoxin; they even offer to pay a

can cause cancer; and ‘Aflatoxin reduces the quantity of crops and

Frontiers in Communication

ridiculously low price; It is a mycotoxin that cannot be seen and

the flowers of

08

contaminated

Group F2 further elaborated, explaining,

‘Cowpeas easily show aflatoxin contamination. We noticed that

cowpeas usually differ
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TABLE 6 Photovoice findings and linkage with practices.

Theme/practice

Participant

documented (Zone) photo shows)

Photovoice description (what the

10.3389/fcomm.2025.1744432

Image placeholder

Application of Aflasafe P1 (Saki Zone)

resemble sorghum.

The participant applies Aflasafe by hand,
broadcasting granules across the field during

flowering or early pod formation. Granules

Field coverage after P1 (Saki Zone)

Aflasafe use

Photograph shows areas of the field where

Aflasafe granules have been applied.

Weeding as a P2 (Oyo Zone)

management practice

Photo shows a weed-free groundnut farm

from those of non-contaminated cowpeas, and ‘Birds eating
aflatoxin-contaminated crops experienced stunted growth and
were prone to diseases. Even when one sees them, one would
wonder what type of birds they are, while others that did not

consume contaminated crops grew very well’

Farmers in the Saki zone (F1 and F2) also knew the
factors predisposing their crops to aflatoxin contamination.
They noted,

‘When we do not harvest early, our crops get contaminated, ‘Rain
also affects our crops when we do not harvest at the right time;
and ‘When a cowpea plantation is overpopulated, it is usually
affected by aflatoxin’

These farmers also understood how aflatoxin could be managed,
stating,

‘Using Aflasafe on our crops makes them grow well compared to
the ones we did not use Aflasafe for, However, they pointed out
that only a few farmers who attended training sessions were
familiar with Aflasafe.

Frontiers in Communication

In contrast, farmers in the Oyo zone (F3) did not know about
aflatoxin, its impact, predisposing factors, or management practices.
These farmers admitted,

‘We have not heard of aflatoxin before; and ‘We do not know any
chemical that can help manage aflatoxin on our crops. We do not
have any local way of managing aflatoxin’

4.1.1.3 Grain legume farmers’ attitude towards aflatoxin
management

Participants were asked if their attitude towards aflatoxin
management has changed over time. If so, they were asked what
influenced the change. The responses showed that grain legume
farmers’ attitudes towards aflatoxin management were the same
across the two agricultural zones.

From their responses, Group F1 farmers exhibited a positive
attitude towards aflatoxin management. They emphasized that
managing aflatoxin in grain legume production is time-consuming
and financially challenging. ‘It wastes our time’ and ‘We find it difficult
to get money to buy chemicals’

They also highlighted issues with pest infestation on recently
burnt land, stating, ‘If we plant our crops on recently burnt land,

frontiersin.org


https://doi.org/10.3389/fcomm.2025.1744432
https://www.frontiersin.org/journals/Communication
https://www.frontiersin.org

Alabi et al.

some insects will come from the land and get attached to our crops.
Even if we use chemicals, it will not work. So, we have no choice but
to uproot the crop’

Furthermore, they felt unsupported by the government and
researchers, as they mentioned,

“The government does not assist us. We use our money to attend
these meetings. We have not seen any assistance from the
government and researchers. Researchers are supposed to assist
us. For example, give us chemicals as gifts to use’

Despite these challenges, they expressed a willingness to find ways
to manage aflatoxin on their farm, saying,

‘We are ready to find ways/means to manage aflatoxin on our
farms because of the issues associated with it, and ‘Researchers
should find a solution to the aflatoxin problem and disseminate
it to us/

Similarly, Group F2 farmers also showed a positive attitude
towards aflatoxin management. They expressed their reluctance to
invest time in separating contaminated crops from good ones,
stating,

‘We don’t have the time to separate bad crops from good ones’
They also point out the difficulty in accessing the necessary
resources, saying, ‘The problem we farmers have is that once these
researchers give us something to test on our farms, we find it
difficult to get them whenever we want to use it’

They recounted an experience with IITA, where promises of
market assistance were unfulfilled:

When IITA came, they told us they would help us get a market
for our product because using Aflasafe is an additional expense
for us, and we have to increase the sales price... people buy
these crops since they do not know if we use Aflasafe, but they
buy at a ridiculous price. Till now, we have not heard back
from IITA.

Despite these issues, the farmers still acknowledged the benefits
of aflatoxin management. They were ready to use Aflasafe if available,
saying, ...once we see it, we will use it because it tastes different, and
its quality is good’

Furthermore, Group F3 farmers had a positive attitude toward
aflatoxin management despite inadequate information or training on
its management practices. They stated,

‘We have not received any training or information on aflatoxin
management, and No one has come to discuss aflatoxin
management practices with us in this area’

However, during the discussion, they were willing to adopt
aflatoxin management practices if provided with the necessary
resources, saying, ‘If we see any means of removing aflatoxin from
our crops, we will get them. For instance, if researchers bring
chemicals, we will buy them!
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4.1.1.4 Prevailing practices on aflatoxin management

Participants were asked about the practices they had adopted to
manage aflatoxin on their farms, revealing a variety of preharvest,
postharvest, and traditional methods.

The results revealed distinct differences among the groups. Group
F1 had implemented different management practices to control
aflatoxin. Their preharvest practices included thinning, eliminating
contaminated crops, and using chemicals and Aflasafe. Group F1 used
sun drying, bag storage, and chemical spraying for postharvest
management. Additionally, they incorporated traditional methods
such as using ash and neem leaves, which they attributed to have
learned from their forefathers.

Conversely, Group F2 farmers did not adopt traditional methods
for aflatoxin management. Although, they said their forefathers used
traditional methods, such as neem leaves. Their preharvest practices
involved uprooting contaminated crops and applying Aflasafe. For
postharvest management, they focused on grading, sun drying, and
sorting.

Group F3 farmers did not use any preharvest or traditional
methods for managing aflatoxin. Instead, their postharvest practices
involved storing crops in sealed containers and spraying them with
chemicals, which was their normal way of storing their crops. Notably,
Group F3 farmers mentioned,

‘Some people told us that we can use neem trees to manage
aflatoxin on our crops, but we have not used it before!

One common observation among groups that utilized Aflasafe
was its cost implications. Farmers in Group F2 noted, ‘When IITA
introduced Aflasafe, they provided it for free initially, but later
mentioned its cost, and added, ‘We have not discussed with All
Farmers Association of Nigeria (AFAN) about procuring Aflasafe
from IITA’

4.1.1.5 Communication methods and grain legume
farmers’ KAP

Participants were asked to reflect on the factors that shaped
their understanding and approach to managing aflatoxin. They
highlighted where they received their information, the ways in
which it was communicated to them, and how frequently these
interactions occurred. They noted that these were the primary
factors because, prior to receiving training on aflatoxin, they had
no prior knowledge of it. As a result of the training conducted
using both visual enhancements (demonstrations) and flyers to
teach farmers, participants in the Saki zone (F1 and F2) became
aware of aflatoxin and its management practices, had a favorable
attitude towards it and were willing to try out the management
practices to control aflatoxin. Similarly, as a result of interaction
with the farmer group, those who were not present for the training
learned about aflatoxin through their interaction with the trained
farmer group. This exposure enhanced their knowledge, a favorable
attitude, and a readiness to adopt aflatoxin management practices.
Participants attributed this change to the negative effects of
aflatoxin exposure that they were informed about during the
training.

Group F1 identified the International Institute of Tropical
Agriculture (IITA) staff, extension agents, and their farmer group as
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key sources of information. They stated, ‘We have the All Farmers’
Association of Nigeria (AFAN), where we share information among
ourselves. We meet monthly’

Similarly, Group F2 cited IITA and their farmer group as
information sources. They mentioned,

‘In some years past, IITA visited us. They were the ones that
allowed us to know about aflatoxin, and ‘IITA called us for a
training program, adding, ‘We usually meet to discuss among
ourselves. We have an association called AFAN!

On the other hand, Group F3 reported, ‘We have not received
any training or information on aflatoxin management;, and
‘Extension agents have never been to this location. The Oyo State
Agricultural Development Program (OYSADEP) is in Saki, and
they do not come to our area] However, they noted, ‘We have not
talked with other farmers regarding aflatoxin management
practices. Still, we have a good network where we share information
among ourselves’

Participants in Groups F1 and F2 highlighted the communication
methods used during training on aflatoxin management as
demonstrations and distribution of flyers. These methods significantly
increased their awareness of aflatoxin, enhancing both their explicit
and tacit knowledge on the subject. Group F2 farmers said, ‘We've
observed they use BCOS, Oluyole FM, and Gambari. However, once
they are off the air, we no longer hear from those stations. It suggests
their signals do not reach us!

They elaborated that they had not received information about
aflatoxin through radio broadcasts because the stations’ wavelengths
were inadequate for their area. They suggested, ‘If they had utilized
stations like Alaga, Asabari, Gravity, which cover our region, they
would have been able to receive information about aflatoxin
management via radio.

The frequency of communication varied among the groups.
Group F1 said, ‘We were trained 4 years ago (2020), and noted, ‘Each
farmer group has their meeting at different times. For instance, Saki
West meets on Wednesday, and The Oke Ogun meeting is on the
second Tuesday of the month. Group F2 mentioned, ‘We heard from
IITA 2 years ago.

4.1.2 Photovoice findings

The common methods used to manage aflatoxin were documented
through photographs taken with an Android phone, shown in
Figures 2-6. The main practices identified were the use of Aflasafe and
regular weeding.

A participant from the Saki zone (P1) explained that Aflasafe
was introduced during IITA training sessions. According to P1,
Aflasafe resembles sorghum but contains an active substance that
prevents aflatoxin contamination. It is broadcast on the field when
crops begin to flower or form pods. After a few days, it produces a
mushroom-like growth that spreads across the field and protects
the crops.

P1 added that Aflasafe is applied by walking across the field and
scattering it by hand. Any area where it lands becomes protected,
and only a small quantity is required. Another participant from the
Oyo zone (P2) highlighted the importance of weeding and noted
that insect damage is often noticed during the second round of
weeding.
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4.2 Discussion

The research findings revealed that farmers who grow grain
legume have different levels of knowledge about aflatoxin and its
management, depending on whether they had received training.
Those trained by IITA staff showed a strong understanding of
aflatoxin and how to manage it, whereas those without training
lacked this knowledge. This aligns with previous studies by Ortega-
Beltran and Bandyopadhyay (2021), Falade (2019), Michael et al.
(2018), and Stepman (2018), who emphasized that awareness is the
starting point for successful aflatoxin management. Therefore,
creating awareness is crucial for developing knowledge about
aflatoxin.

Interestingly, a study by Johnson et al. (2018) reported that all
(100%) surveyed farmers in Oyo State were aware of aflatoxin.
However, this research finding showed varying levels of awareness
among farmers, suggesting that the effectiveness of awareness
programs and training can significantly influence farmers’ knowledge
and ability to manage aflatoxin.

The study also found that the methods used to raise awareness
included demonstrations, flyers, and farmer-to-farmer
communication. This approach is consistent with previous research
by Falade (2019) and Michael et al. (2018), who mentioned
demonstrations, mouth-to-mouth communication, and policy briefs
as effective ways to disseminate information about aflatoxin.
Notably, demonstrations were found to be the most effective
communication method, which supports Sundsmo et al. (2015),
who highlighted that the most impactful messages present simple
and practical solutions.

Moreover, using multiple communication channels positively
influenced the knowledge level of grain legume farmers. This is
supported by Age et al. (2012) and Sundsmo et al. (2015), who noted
that messages conveyed through various channels are more likely to
be understood. Combining demonstrations, flyers, and interpersonal
communication made information about aflatoxin more effective,
enhancing farmers’ understanding and awareness. These results
align with Diffusion of Innovations theory, which emphasizes the
importance of observability and relative advantage. Demonstrations
provided farmers with visible proof that Aflasafe and proper drying
improved crop quality. In addition, framing aflatoxin communication
in economic terms such as loss of income, rejection of grain, or
reduced livestock performance was more motivating for farmers
than health-based or technical framing. This reflects Framing
Theory and shows that message design significantly influences
farmers’ attitudes.

The findings of this study revealed that communication methods
play a crucial role in grain legume farmers’ knowledge, attitudes, and
practices. This corresponds with Meijer et al. (2015), who stated that
communication is pivotal in shaping individuals’ knowledge and
attitudes. Initially, the farmers were unaware of aflatoxin and the
practices needed to manage it. However, after participating in a
training session on aflatoxin and its management, their awareness
significantly increased. They credited this improvement in their
knowledge, attitudes, and practices to the effective communication
methods employed during the training. For instance, demonstrations,
which served as visual aids, played a crucial role in facilitating this
transformation. This aligns with Sundsmo et al. (2015), who
emphasized that the most impactful messages provide simple and
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FIGURE 2
A 1-kilogram package of Aflasafe, priced at 2500 Naira.

FIGURE 4
Applying Aflasafe using the broadcasting method on the farm.

FIGURE 3
A cowpea field ready for Aflasafe treatment.

FIGURE 5
A cowpea field treated with Aflasafe.

practical solutions. Additionally, Atser et al. (2023) noted that farmers
exposed to agricultural innovations through demonstrations

Frontiers in Communication

exhibited significantly higher levels of knowledge, attitude, practice,
and behavior.

Furthermore, the research provides an evaluation of different
communication media, noting that while some methods were highly
effective, communication over the radio had a limited impact. This
finding is significant for designing more effective communication
methods in agricultural extension services, indicating that reliance
on radio alone may not be sufficient. This perspective is supported by
Falade et al. (2025), who emphasized that communication approaches
in agricultural extension should be tailored to the specific context.
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FIGURE 6
Aflatoxin prevention good practices: weed-free groundnut farm.

The limited effectiveness of radio also indicates that key media
functions were not fulfilled. Farmers did not receive consistent
aflatoxin information due to weak signal coverage and lack of
localized programming. This contributes to an agenda setting gap,
since aflatoxin is not presented as an issue of public importance in
rural media spaces.

The farmers’ knowledge of aflatoxin and its management
significantly influenced their attitudes towards its control and, in
turn, their practices. The training program’s content was pivotal in
driving this change. The findings revealed that the farmers were
motivated to implement aflatoxin management practices primarily
because they learned about the harmful effects of aflatoxin during the
training. However, an interesting finding was that even farmers who
lacked knowledge about aflatoxin still had favorable attitudes toward
its management, possibly influenced by the discussion with the
researchers. This highlights the critical role of explicit knowledge in
fostering positive attitudinal changes among farmers. This also
suggests that farmers are open to adopting new practices when
provided with the right information and support, highlighting the
potential for well-structured educational interventions to drive
positive changes. The findings further suggest that certain
communication characteristics are particularly influential in shaping
farmers’ behavior. Visual communication, including demonstrations,
supported farmers in understanding a toxin that is otherwise
invisible. In addition, messages that provided clear, step-by-step
guidance on practices such as Aflasafe application, grain drying, and
safe storage appeared to promote behavioral uptake more effectively
than general or abstract warnings about aflatoxin.
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The research findings also showed that grain legume farmers used
various management practices to control aflatoxin contamination,
from preharvest to postharvest. Preharvest practices included using
Aflasafe, thinning, uprooting contaminated crops, and applying
chemicals. Some of these practices, such as using Aflasafe and
chemicals, align with Falade (2019), who highlighted these as
preharvest measures to prevent aflatoxin contamination. Postharvest
practices included sun drying, sorting, storing in bags or sealed
containers, placing bagged crops on wooden pallets, grading, and
using chemicals. These practices also align with Falade (2019), who
mentioned similar methods.

Additionally, the results indicated that rainfall plays a significant
role in predisposing food crops to aflatoxin contamination. This
finding is supported by Achaglinkame et al. (2017), who noted that
the timing of crop maturity and harvest at the end of the rainy season
can worsen aflatoxin contamination.

Overall, these findings shows that behavior change was strongest
when messages were visual, economically framed, locally translated,
repeated across interpersonal channels, and delivered by trusted
messengers such as fellow farmers. Such insights underscore the
central role of communication theory in designing interventions that
farmers can understand, trust, and adopt.

5 Conclusion and recommendations

The study concludes that farmers’ knowledge of aflatoxin
management varied significantly across the zones within the study
area based on their exposure to training programs. Despite this
variability, farmers generally exhibited a positive attitude towards
managing aflatoxin, even among those who lacked awareness of the
issue. This positive attitude can be attributed to the discussions held
with the researcher during the study, highlighting the critical role of
explicit knowledge in fostering attitudinal changes.

Moreover, grain legume farmers have adopted various practices
to mitigate aflatoxin contamination. However, the high cost of
aflatoxin management substances, such as Aflasafe, remained a
significant barrier to widespread adoption. The study also reveals that
certain communication methods, including farmer-to-farmer
communication, training of trainers (ToT), demonstrations, and
distributing informational flyers, have significantly enhanced farmers’
knowledge, attitudes, and practices regarding aflatoxin management.
Conversely, the use of radio as a communication medium for
influencing farmers” knowledge, attitudes, and practices on aflatoxin
management had a limited impact, largely due to the inaccessibility of
the specific radio stations chosen for disseminating the information
to all farmers across the zones.

To address the persistent challenge of aflatoxin contamination in
grain legumes, this study highlights the need for coordinated strategies
that strengthen farmer knowledge and practice across multiple levels
of intervention. Effective management cannot rely on isolated efforts;
it requires complementary actions at the micro (farm and household),
meso (community and organizational), and macro (policy and
national) levels.

At the micro level, interventions should focus on empowering
individual farmers and households. Practical training programs are
needed to enhance farmers skills in recognizing and managing
aflatoxin risks, while peer-to-peer learning can foster supportive
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networks for sharing experiences and reinforcing best practices. These
efforts can be strengthened through the distribution of simple,
accessible educational materials—such as flyers and visual guides—
that translate technical recommendations into actionable steps. In
addition, improving access to affordable management resources,
including biocontrol products like Aflasafe, through subsidies or
collective purchasing mechanisms, would lower adoption barriers for
smallholder farmers.

At the meso level, community institutions and local organizations
are well positioned to reinforce these practices. Interactive workshops
and on-farm demonstrations led by extension workers and experts can
translate knowledge into practice by offering farmers hands-on
experience. Local input retailers, particularly those supplying Aflasafe,
can contribute by collaborating on discount schemes or subsidies that
make products more accessible. Community-based media outlets,
including radio programs, provide an additional channel for sharing
success stories, practical tips, and training opportunities, thereby
extending outreach beyond direct training sessions. Local radio and
community media should adopt message framing that emphasizes
practical steps and economic consequences so that aflatoxin remains
consistently visible on the community communication agenda.

At the macro level, supportive policies and sustained investment
are critical for long-term impact. National frameworks that prioritize
research and development can stimulate the creation of affordable,
context-specific aflatoxin control methods. Such investments would
not only expand the range of available solutions but also ensure their
continued relevance to the realities of smallholder farming systems.
National communication strategies should also ensure that aflatoxin
becomes a consistent part of agricultural and public health discourse
so that media outlets perform their surveillance and education
functions more effectively.

Taken together, interventions at the micro, meso, and macro levels
create a comprehensive framework for aflatoxin management. By
working collaboratively across these levels, stakeholders can build a
more resilient system that reduces contamination risks, safeguards
farmer livelihoods, and promotes safer, more sustainable grain legume
production.
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