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Activities Description

Participatory varietal selection (PVS)

From 2017 to 2022, the NRCRI gender team participated in the RTBfoods and African Yam projects, employing methods
involving farmers to enhance demand-led breeding. Yam tubers were selected to represent good and bad yams after a pilot
sensory (taste test) evaluation with four women processors. Qualitative and quantitative information was acquired at each
processing step (with raw tubers and the boiled and pounded yam), indicating how gender influences preferences and
prioritization of produce and product characteristics (Madu et al,, 2021b,¢,d; Otegbayo et al., 2021).

Participatory plant breeding (PPB)

Analyses of data from PVS (see above) formed part of the inputs to enhance PPB.

Citizen science with mass volunteer
participation

Experimenting farmers organized in
groups contribute to the breeding
program

A well-structured questionnaire was used, sampling producers, processors, and yam consumers. Key informant interviews
(KIIs) with women market leaders, focus group discussions (FGDs) with men and women, individual interviews (IIs), and
market interviews (MIs) captured information on boiled and pounded yam. The participants signed consent forms.

Women leaders (market leaders, opinion leaders, and local chairpersons of social or faith-based groups) participated as
key informants. Because they command credibility in their communities, they were able to mobilize and convince other
women’s groups to participate in the surveys on trait preferences for targeted breeding.

Evaluation by farmers (comparisons)
and selection of materials

Pair-wise ranking was adopted to enable farmers to select preferred yam varieties at various stages (fresh, peeled, boiled,
and pounded) following Forsythe et al. (2021). At the production stage, more men were consulted because they
dominated yam farming, while more women participated in the processing and end-product stages.

Social survey research

Sociodemographic data were gathered from the participants and interviewees.

Value chain analysis or mapping

Madu et al. (2021¢) mapped the value chain for yam in the southeast region of Nigeria, including rural-urban trade flow,
proportion consumed and processed, and value chain actors (men, women, youths, etc.). Nuweke et al. (2013) also mapped
the value chain for yam in Nigeria.

Study of trait preferences

The AfricaYam project is mainly focused on varietal creation, and the RTBfoods project focuses on the quality of
RTB-based processed foods (Lebot et al,, 2022). The NRCRI gender team (a cross-cutting team) participated in the
RTBfoods project to complement the objectives of the AfricaYam Project and to identify quality characteristics of boiled
and pounded yam for different user groups using a five-step method (Forsythe et al,, 2021). Participants (disaggregated by
gender and rural vs. urban) described high-quality food products from a list of sensory, processing, and agronomic
characteristics.

Use of G+ tools for consumer or
product profile assessments

The G+ tool (Polar et al., 2022) was used to validate and synthesize the trait preferences stated by actors on the yam value
chain to prioritize breeding (Madu et al,, 2022).
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Northern  Yendi Pest resistance
region High yielding
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Drought tolerant

Shorter cooking

e
Larger grain size
Early maturing
White seed coat
Higher fodder

Tolon Pest resistance
High yielding
Good taste
Drought tolerant
Shorter cooking
time
Larger grain size

Striga tolerance

Uppereast | Bawkueast  High yielding
Pest resistance
Good taste

Drought tolerant

Striga tolerance

Savanna Damongo  Short cooking time
region High yielding
Pest resistance

Good taste

Striga tolerant
Drought tolerant

Early maturing
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Pest resistance
Good taste (3rd)
Striga tolerant
Larger grain size
Drought tolerance

Pod above canopy

Focus Group Discussions (FGD), 2018.
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Good taste
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Indeterminate growth
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Shorter cooking time
Good taste

Brown seed coat
Higher yielding
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Pod above canopy
Shorter cooking time
Good taste
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Larger grain size
Indeterminate growth
habit

Brown seed coat
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Shorter cooking time
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Brown seed coat
Higher yielding
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Variable Description Male respondents:  Female respondents:  Difference

mean mean

Adoptionstatus 1ifa respondent adopted any improved cowpea variety; 0 0275 0.108 0.167+4%
otherwise

Total output (Kg)  Total yield a farmer obtained in Kg 2750 1900 850+

Land_ownership 1 if respondent owned land; 0 otherwise 0908 0225 0.683%%*

Access_land 1if respondent had access to land; 0 otherwise 0.942 0.392 0.55%

Education 1if respondent has at least basic education; 0 otherwise 0475 0192 0.283+%

Landarea (Acres)  Land area under cultivation 200 1.267 07338+

Age Age of respondent in years 031 3893 138

Focus Group Discussions’ (FGDs) participants individual-level data, 2018. NB. **%, %, and “standard for 1%, 5% and 10% at statistical significance. These are the power of significance or
confidence levels upon which the data must be interpreted.
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Step:

ta gathering

Year

Team

1. Scope of the study and gaps | Desktop research, workshops, and meetings to identify gaps and constraints 2018 Gender specialist, economist, food

in research acting as barriers to variety adoption among end users. A cross-cutting team was scientist, extension specialist, and
identified to aid the breeder’s selection of prioritized traits to enhance targeted breeder.
demand breeding,

2. Gendered food mapping: Participants in the value chain (producers, processors, marketers, and 2018 Gender specialist, market

understanding the drivers of consumers) were identified from a gendered perspective. The multiple uses and economist, and food scientist.

trait preferences products of yam and the possible trade-offs between uses were described. The
quality characteristics and descriptors were identified by stakeholder group (e.g.,
producers and processors) and demand segments (e.g., rural consumers). An
understanding of how gender influences preferences and the prioritization of
characteristics was developed.

3. Participatory processing Multiple yam varieties, including a local check, were used. Qualitative and 2018 Gender specialist, market

diagnosis quantitative data were elicited from four product champions to corroborate the economist, food scientist, and
outcomes of the gendered food mapping step. extension specialist.

4. Consumer testing Products from the processing diagnosis were assessed among larger groups 2019 Gender specialist, market
(including men and women) in urban and rural areas to understand the economist, food scientist, breeder,
consumers’ demands in terms of the quality characteristics of boiled and and extension specialist.
pounded yam and to provide a clear visual mapping of the most-liked products,
associated with high-quality characteristics and high overall liking scores, and of
the least-liked products.

5. Triangulation Prioritized trait profiles from steps 2, 3, and 4 were triangulated to improve user 2021 Same as above.
acceptability of the produce (fresh yam), raw material (peeled yam), and
ready-to-eat product (boiled and pounded yam).

6. G+ tool The G+ tool was applied at the following stages: produce (fresh yam), processing 2022 Gender specialist, market
(peeled yam), and consumption (boiled and pounded yam). Weights were economist, food scientist, and
assigned, with intensity representing positive or negative impacts (balancing extension specialist.
economic and non-economic drivers), thereby prioritizing trait preferences.

7. Variety release Product advancement meetings were organized to discuss and screen genotypes 2023 Breeders, food scientists,

that should be advanced and released. Three new varieties were released in 2023
with consumer-preferred traits, such as high yield, high dry matter, flour
production, and good boiling and pounding capabilities. These varieties were
‘UMUDa35-Delight (D. alata, water yam), UMUDr33-Blessing, and
‘UMUDr34-Sunshine (D. rotundata, white yam; Africa Yam Team, 2023).

extension specialist, pathologist,
seed system specialists, and
gender specialists.
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Activity Paid specific

attention to gender?

Participatory plant breeding (PPB) Yes
Participatory varietal selection (PVS) Yes
Mother-baby trials Yes
Farmer-experimenters formally organized in Yes

‘groups, committees or networks to contribute to

breeding
Study of trait preferences Yes.
Farmer-to-farmer visits or exchanges Yes
Farmer field school experiments or Yes

demonstrations
Other activities, VSLAs and MSPs Yes.

Focus group discussions (FGDs) Yes
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Percent of farmers (men and women) selecting each trait by study location

Trait Tumu Manga Damongo Nyankpala Yendi Total

Gender Female Male Female Female Male Female Male Female Male Female % Male

White seed coat 29 u 2 13 25 30 2 14 12 15 2 747 8.0 922 1950 513
Brown seed 13 1 7 2 5 2 6 0 7 2 38 23 70 78 450 188
coat

Early maturing 35 8 2» n 2 25 27 10 16 13 127 847 670 744 1940 508
Medium 7 4 5 4 4 7 4 4 3 4 » 153 20 256 460 192
maturing

Large seed size 3 n 2 15 u 30 2 13 15 16 1y 793 8.0 944 2040 850
Medium seed 9 1 5 0 6 2 7 1 4 1 31 207 50 56 360 150
size

Taste a2 12 8 15 30 32 31 14 19 17 150 1000 | 900 1000 2400 1000
Medium 0 0 0 0 0 0 0 0 0 0 0 00 00 00 00 00

cooking time

Short cooking 2 2 28 15 30 32 31 14 19 17 150 000 900 1000 2400 100.0
time

High grain yield 37 9 16 9 27 25 30 13 15 1 130 8666 700 778 1930 8333
High biomass 5 3 12 6 3 4 3 1 0 3 20 130 200 22 400 1666
yield

Indeterminate 38 i 2 n 2 15 2 4 13 1 120 800 520 578 1720 77
Determinate 4 4 7 4 5 17 fl 10 6 3 30 200 380 422 68.0 283
Podabove 40 9 16 10 2% 2 30 9 1 13 126 810 660 73 1920 800
canopy

Pod wi 2 3 12 5 4 7 1 5 5 4 2 160 240 267 480 200
canopy

Insect pest 42 12 2 15 30 2 31 14 19 17 150 1000 | 900 1000 2400 1000
resistance

Drought 2 12 23 15 30 ) 31 14 19 7 150 1000 | 900 1000 2400 100.0
tolerance

Farmer Participatory Varietal Selection (FPVS) Survey, 2017, NB. number of women = 150; number of mer

‘population of participants (grand total) = 240,
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FARMER GUIDE

Plant all three of your varieties on the same and next to each

Prepare your land as normal, but leave some space for other. All varieties should be the same number of rows and plants.
three new varieties. Try not to put on the best or worst of Remember: A to the left, B in the centre, and C to the right.
your land.

e Meeting

Al varieties should receive the same management.
Remember: treat the new varieties as you would for your
own variety.

After being contacted by project staff, attend the agreed
meeting where you will receive training and receive your
package of seeds.
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2016

2017
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2019

2020

2021

2021

2022
2023

Original IMAS proposal identifies women and resource-poor
farmers as key beneficiaries

Donor gender auit of entire MAIZE CRP highlights need for
‘more gender impact data (but does not address IMAS itsel)

SPTAI proposal includes collection of gendered preference
data and funding for gender researcher

First year of SPTAI on-farm trials, including men and women
household heads and plot managers

Gender researcher conducts desk review, finding gender to be
correlated with input use

Farmer surveys in Zimbabwe show gender-based differences
in management, notably intercropping and sced recycling

PhD student launches on-farm trials to test if FNP yield
benefits were sustained when sceds were recycled

SPTA2 proposal includes expanded role for social scientists,
including gender researcher,in on-farm trial work

SPTA project leader shifts control over on-farm trals from
breeding team to social science team

Gender researcher develops and pilats gender-responsive
tricot approach in partnership with brecders and economist
End-use traits removed from farmer evaluations, retum to
data collection via single respondent

Scaling of gender-responsive tricot trials in Kenya
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Breeding activities Gender focus in activities

undertaken

Participatory varietal selection Specific gender focus
Social science surveys Specific gender focus
‘Trait preference studies Specific gender focus

Mother-baby trials +citizen science Specific gender focus
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Activity

Participatory varietal selection (PVS)

Description of work

In this study, an evaluation was conducted on village demonstration plots in the communes of
Tessaoua and Bandé. The aim was to evaluate selected varieties according to gender-specific trait
preferences throughout the selection process and according to the criteria defined by the categories of
stakeholders.

Experimenting farmers formally organized in groups or
committees or networks to contribute to the breeding
program

The experiments were conducted according to a participatory approach through field trials and
operations in the form of field schools, farmer exchanges, and a validation workshop for the
consequent results. Two farmers’ organizations were involved in these experiments.

Social survey rescarch

Value chain analysis and mapping

‘We conducted social survey research for descriptive statistics on household characteristics (age,
gender, education, ownership, partition of agricultural labor, etc.).

The study considered the links in the value chain, mainly selection, production, processing, and
marketing. The objective was to understand the role of the different value chain participants, both
men and women.

Study of trait preferences

In 2022, for the first time, we conducted a survey on the sesame value chain in the Maradi and Zinder
regions to understand the trait preferences of both men and women and to identify gender-related
constraints to production factors. The study has a double objective: the first is to understand the
preferences of sesame seed producers and processors and to use statistical models to compare and
assess preferences by gender. The second objective s to elucidate whether men and women have
equitable access to inputs as driving forces to adopt a newly released sesame variety.

Farmer-to-farmer visits and exchanges

Visits to the experiment sites by farmers have the advantage of strengthening their capacity and
motivation to adopt novel technologies.

Farmer field school experiments and demonstrations

Farmers’ field schools were set up in the villages of Gounaka, Maiguizaoua, and Dadin Sarki. These
allowed pilot farmers, including smallholder farmers (men and women), to adopt and master the
technical processes of sesame production and for additional farmers to gain interest in the crop.
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Participatory Varietal Selection (PVS)-—2020-2022, still ongoing, scaling to
other crops in Nigeria

Participatory Plant Breeding (PPB)

escription

The Triadic Comparison of Technologies (tricot) method was managed by
farmers in their own fields. Farmers were given 3 varieties of cassava and a
protocol to set up small plot trials that were easy to manage. Farmers were
trained as citizen scientists to collect data electronically and give feedback to the
researcher. Farmers reported their choices of the agronomic and food quality
traits of the varieties. Important criteria for adoption, which are easily
overlooked at researcher-managed trials, are accounted for by the men, women
and youths participating as citizen scientists (van Etten and Steinke, 2021). This
approach is now being adopted by the variety release committee in Nigeria. The
team (breeder, gender expert, social scientist and food scientist) participated in
anchoring tricot trials for a PhD students’ work in breeding in (2020-2021). All
the disciplines worked together harmoniously bringing in their expertise

From the PVS, demand-driven research and decision-making is enhanced to
facilitate screening of promising genotypes to advanced stages of plant breeding,
resulting in the release. The farmers, especially participants in the mother-baby
and tricot trials, assessed the traits in the field

Mother-Baby Trials (2017-2019)

NRCRI and IITA set up mother-baby trials in South-East and South-West
Regions of Nigeria to engage women and men small holders and processors from
2017-2019 to enhance targeted and demand-driven breeding (Teeken, 2019).
Preferred varieties included NextGen clones (Tecken et al., 2021)

Citizen science involving mass volunteer participation in the research
(2017-2022)

Using the RTBfoods method, interviews with women leaders and community
leaders, focus-group discussions with participants in the value chain. Marketers
study (especially SoK, gendered food mapping, and consumer testing). Elicited
trait preferences from many and diverse farmers

Experimenting farmers formally organized in groups or committees or networks
to contribute to the breeding

Farmers evaluating and selecting segregating materials

Female farmer-processors who participated in the tricot and mother-baby trials
successfully organized themselves into groups to enhance access to information
on new technology

Similar to PPB. Successfully conducted with participants in the RTBfoods,
NextGen projects. Farmers participated in the pair-wise ranking of the genotypes
at harvest and processing stages (Forsythe et al,, 2021)

Social survey research

Life history analyses conducted among cassava farmers in 2018 in Imo and Osun
states. Adapted GENNOVATE life history interview guide to obtain qualitative
information on the importance of cassava livelihood and the social categories of
actors. Gender roles, trait prioritization, asset management, independence,
aspiration to power and freedom, were elicited and disaggregated by gender
(Olaosebikan et al,, 2021). Social segmentation was gender disaggregated (with
key informant interviews, FGDs) in terms of livelihoods, wealth categories
(Forsythe et al., 2021). RHoMIS-Rural household multi-indicator survey
(Hammond et al., 2017), tricot (de Souza et al., 2024), poverty probability index
(PPI) and 1,000 minds surveys were conducted between 2020 and 2021 to gain
in-depth understanding of preferred traits by geographical location (Balogun
etal,, 2021)

Value Chain Analysis or Mapping (2021)

Study of trait preferences

The value chain mapping for gari showed percentage contribution to the
different nodes by production, processing, wholesale, retail, consumption (fresh
and processed forms), all disaggregated by gender

Trait preferences disaggregated by gender were elicited in RTBfoods, NextGen,
and tricot-Rhomis projects by NRCRI and IITA from 2017 to 2023 for targeted
breeding and demand-driven research (Madu et al., 20212; de Sousa et al., 2023)

Use of G+ Tools for consumer or product profile assessments

G+ tools were applied for product profiles (gari and fufu). Possible harm and
positive benefits were highlighted for traits at the production, processing, and
consumption stages for both gari and fufu (Madu et al,, 2021a,b)

Farmer-managed or small-scale, seed production

In their study on Differentials in the Cassava Seed System among Entrepreneurs
in Southern Nigeria: A Gender Situation Analyses, Madu et al. (2022) highlighted
issues on gender roles, seed drivers, seed flow, profitability, constraints militating
against the cassava seed system

Farmer field school experiments or demonstrations

The adopted village project and school outreach program is a pilot project
designed to facilitate the transfer of agricultural technologies developed by
NRCRI through participatory demonstration plots in schools and communities.
Both genders and youths are involved in farming activities in primary and
secondary schools and rural communities (NRCRI, 2012).

Tricot Model

Cassava farmers (male, female and youths) managed and assessed 3 pre- released
varieties of cassava throughout the value chain to determine which variety is best,
intermediate and worst, based on preferred traits. This model informs the
breeders and the variety release committee of the desired traits by gender (de
Souza etal., 2024). The trial could not always be implemented for a year, as some
volunteers were migrants who rent land. Herders destroyed some farms
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Definition of market(s) or consumers to be targeted

Breeding objectives

Breeding strategy or methodology

Gender analysis showed that men and women have different roles in cassava
value chains that affect their trait preferences. Men and women were involved in
each node of the value chain. These include the direct players (producers,
processors, end-users etc.), and the indirect players who facilitate the chain
(transporters, loaders/off-loaders, input dealers, credit agencies etc.). Product
testing now extends beyond the four walls of the laboratory to end-users in
villages, towns and cities. In addition to gender disaggregation and integration,
the field team is now intentional and sensitive to enabling equity, e.g.,
purposively sampling diverse ethnic groups during surveys. A value chain
approach is an effective way to make sure stakeholders other than male farmers
and female food vendors have a say in varieties with the right qualities

Setting objectives with stakeholders was valuable for organizing product profile
and advancement meetings with the inter-disciplinary team, to validate the
continued inclusion of existing traits such as yield, and disease resistance. Social
and gender analysis showed the importance to breeding objectives of prioritizing
gender and task traits such as color, easy to peel, increased dry matter content.
There is a planned stakeholder’s validation meeting to discuss traits needed to
boost cassava’s resilience in the face of climate change and conflicts

Screening promising genotypes with key traits. Multi-disciplinary meetings
facilitate in-depth understanding of traits, a robust ontology database (https://
wiww.cassavabase.org/tools/onto/) and new learning, The breeding method has
changed because of the knowledge that preferences vary for men and women.
Gender is now taken into account in breeding efforts

Criteria used to evaluate the importance of different traits

Relative importance or weight given to different traits

The traits given priority by the breeding

Gender analysis broadened the Team’s criteria for evaluating traits. Beyond food
security, a gender-responsive poverty index (PPA) and industrial criteria to meet
specific needs have been incorporated. Stress-resilient traits should be added
next. Multi-disciplinary criteria are used to evaluate traits. Farmers, processors,
marketers and consumer preferred traits are triangulated with biophysical and
functional analysis for a deeper understanding of traits

Gender analysis using the G+ tool together with the assigning of economic
values to traits has facilitated analysis of trade-offs and weighting traits for their
prioritization. Using the G+ tool to prioritize trait preferences and assign gender
impact scores improved the prioritization of weighted traits

Including gender analysis in the multidisciplinary approach from the start of
breeding made it easier for the Team to identify traits preferred by the end-users,
with the involvement of the consumers (gender disaggregated). Breeding for the
end-users facilitated adoption of new varieties by all stakeholders. Involving
women allowed discovering crucial traits such as final product weight, retting
ability, color, texture, and in-ground storability

Methods for evaluating new material on- station or on- farm

Choice of materials to advance to the next stage of breeding

Seed multiplication and dissemination

Tricot Model

Varietal naming and product launch (2021)

Participants and respondent designation changed

The tricot approach (van Etten et al., 2019b) has been adopted for on-farm trials
by the Variety Release Committee in Nigeria, shortening the time frame in the
breeding cycle (the Nigerian variety release system is one of the lengthiest in
Africa). Validate and disseminate new technologies with ease, collaborating with
many participants under diverse conditions (van Etten and Steinke, 2021).
Results are quick, and local systems are strengthened because more choices are
available. Variety selection is influenced by gender

Tricot gives multiple opportunities to include many genotypes and many
farmers. In Nigeria, 30 genotypes were tested with 320 farmers in 2 regions in the
first phase of the trial. Based on farmers evaluations, some clones were dropped
because they lacked priority traits. We were then left with 28 genotypes for the
next level of evaluation. It is easy and logical to have the farmers help decide
which varieties to drop, and to explain why. This approach captures gendered
interests

Use of certified seed companies like Umudike Seeds Ltd, Village Seed
Entrepreneurs (CSEs), and different research programs in NRCRI, Umudike.
Building an Economically Sustainable Integrated Cassava seed Systems I
(BASICSII) project ensures that women are effectively involved as CSEs to
encourage use of certified seeds. This helps to ascertain the quality of seeds been
disseminated and to keep track of them. The CSEs help in rapid dissemination of
planting material (Bentley et al., 2020)

The tricot approach provides a rating scale from 1 to 3. Choosing between best
and the worst is easier and gives an unbiased trait assessment. End-users’
cognitive load is less: they deal with 3 different varieties per assessment (faster
interviews, so less fatigue), more accurate data. More varieties can be evaluated at
once. More farmers are involved without increasing the time spent on consumer
testing. Plot trial is manageable for both men and women. Direct and easy data
collection (ODK), bar-coding-unique identifier, and automated archiving &
analysis in ClimMob cloud server. Structural integration of gender and
socio-economic variables. Allows the integration of just about right (JAR) and
check all that apply (CATA) and Overall Liking (OL). Transparent and easy
monitoring of data collection can be shared with project implementers, partners
and donors. ClimMob ODK-GPS enabled collection is more efficient in locations
with excellent internet connectivity. This approach allows more participants to
be engaged in on- farm trials at more locations. Engaging farmers in research
gives them ownership over it, makes products more acceptable, and promotes
extension services which are a major driver of adoption of new varieties

Feedback from end-users have informed the naming of new varieties from the
usual numbered or scientific coding, names such as TMS$30572 to names
suggested by farmers depicting how the varieties are perceived such as Ayaya
(CR36-5) which in local dialect means beautiful, Eine face (IA980505), Game
changer (TMS13F1160P0004?) Obasanjo2 (TMS13F1343P0022), Sunshine
(TMS/IBA070593), Hope (NR130124), Dixon (TMS/IBA90581). These names
are easier to remember, especially for women, facilitating their access to cassava
seed, knowing the exact seed they want

Cassava value chain actors have changed from mere participants and respondents
to citizen science partners in research, with signed agreements between the
research institute and partners. They are research partners providing needed
information, evaluation and guidance to the breeders. Participating men and
women become role models in their communities
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Activity

Attention
to gender

Method

Participatory Varietal Selection (PVS)
Social survey research - gender analysis

Consumer and trader studies

Value Chain Analysis

Yes

Yes

Yes

Yes

Intentional/targeted involvement of more women

Random and purposive selection of farmers using an intersectional perspective from multiple farmer groups

Direct interviews with key diverse respondents and focus group discussions during organoleptic tests.

Key informant interviews and informal discussions in stakeholder meetings
Gendered quantitative surveys
Qualitative value chain mapping through diverse and mixed focus group discussions and quantitative data

collection farmers from farmers, traders and processors.
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selecting a trait? (%)

Price 33

Yields 36 2

Biofortified - this means “nutritional

value” to the farmers? 2 3
Cooking time 4 1
Grain color 4 5

Seed quality 4 2
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