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Abstract: Traditional African vegetables (TAVs) are an important component of an ecologically
sustainable approach to addressing food and nutrition security in Africa. This review aims to identify
the scope of the knowledge translation literature that exists across multiple aspects of the TAV
value chain and to identify gaps in knowledge translation research. A scoping review following
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) was conducted. The Population, Concept, and Context (PCC) framework
was used to guide the development of inclusion and exclusion criteria for this review. The Web of
Science, Scopus, Science Direct, and ABI/Inform databases were searched to identify the relevant
studies which were then screened using the Covidence 2024 online software to select studies and
extract information for analysis and reporting. A total of 182 studies/articles were selected and
examined. The most significant knowledge documented about TAVs pertains to their vast genetic
diversity contributing to their rich nutritional and medicinal properties, their ability to withstand
harsh environmental conditions such as drought, pests, and diseases, as well as the effects of various
post-handling techniques on the nutrient content of TAVs, with the production phase of the TAV value
chain being the most studied. This review found that, although a breadth of knowledge about TAVs
has been generated, there is still little documentation about transferring and utilizing this knowledge
across the TAV value chain. This review identified that more research is needed to document the
strategies and practices for the transfer and utilization of knowledge to ensure that it is utilized to
enhance nutritional outcomes across Africa.

Keywords: traditional African vegetables; value chain; knowledge translation; promotion

1. Introduction

Hunger and malnutrition are significant challenges facing communities and pop-
ulations, especially in poor low- and middle-income countries with almost 30% of the
population living with one or more forms of malnutrition [1]. This problem is more preva-
lent in sub-Saharan African (SSA) countries than in higher-income countries [1-3]. In the
global context, the triple burden of malnutrition—overnutrition (overweight and obesity),
undernutrition (stunting, wasting, and underweight), and micronutrient deficiencies (often
referred to as "hidden hunger’)—coexist within the same populations [4]. In sub-Saharan
countries, the triple burden of malnutrition also exists within and across households [5,6],
with undernutrition and micronutrient malnutrition being the most prevalent [7]. In Tanza-
nia, the triple burden of malnutrition is a major public health concern. The recent Tanzania
Demographic and Health Survey and Malaria Indicator Survey found that 30% and 12% of
children under 5 years of age were stunted and underweight, respectively [8]. In addition,
28.8% of women of reproductive age were anaemic and 31.7% were overweight [9].
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One cause of sub-optimal nutrition is low dietary diversity, which is a qualitative
measure of the combination of foods from across food groups consumed by an individual
or a household during a specific period, typically in the preceding 24 h [10]. In addition
to being reflective of access to a variety of foods, dietary diversity is also a representation
of nutritional adequacy in a household’s or individual’s diet [10-13]. Dietary diversity
in Tanzania is low, with 70% of calorie intake comprising starchy foods with few other
food types, especially vegetables, which are a significant source of vitamins and some
minerals [14]. Recent studies have shown that there is low dietary diversity within the
Tanzanian population, particularly in children under the age of five and women of repro-
ductive age [12,14-17]. Only 28% of pregnant women and 26% of children aged between 6
and 23 months in Tanzania met the minimum dietary diversity (MDD) requirements, with
40% of them not consuming vegetables and fruits [8].

While the WHO recommends 280 g of vegetable consumption per day, Tanzanians
consume on average much less, at around 132 g [18]. This low vegetable intake contributes
to the high prevalence of micronutrient deficiencies. For example, a recent study revealed
that 34.7% of children aged between six and twelve years old in the southeastern part of
Tanzania were vitamin A deficient, with children in remote rural areas at five times greater
the risk of deficiency [19].

1.1. Traditional African Vegetables (TAVs)

Traditional African Vegetables are “Plant species that are indigenous or naturalized
to Africa, well adapted to or selected for local conditions, whose plant parts are used as
a vegetable, and whose modes of cultivation, collection, preparation, and consumption
are deeply embedded in local cuisine, culture, folklore, and language” [20]. These veg-
etables are rich in micronutrients, minerals, vitamins, and fibre, and have the potential to
make a significant contribution to improving diets [21-23]. Traditional African vegetables
also thrive under harsher conditions than exotic vegetables, providing opportunities for
improved nutrition at a lower cost for poor communities, especially in the increasingly
adverse climate [13,24,25]. Traditional African vegetables are a rich source of micronu-
trients and minerals, as presented below in Table 1 [26], which can contribute to dietary
diversity and improve nutritional status. Exotic vegetables were introduced into Africa
in recent decades and are the dominant variety in commercial outlets [27-29]. Although
there are various varieties of TAVs, including leafy vegetables and non-leafy vegetables,
the commonly produced and consumed TAVs across Africa are the leafy TAVs, and these
are the TAVs that have been a focus of research and development [30-32].

1.2. Value Chain Concept for Knowledge Translation Across the TAV Value Chain

This review adopted the value chain framework to explain the flow of knowledge
across the entire TAV value chain, from where and how the knowledge is created, how it
is transferred across the chain with the support of other stakeholders, and how the main
value chain actors utilize the knowledge.

A value chain is an interconnected system collaboratively working to create and
deliver products and services that consumers seek and value [33]. As explained by [34],
value chains encompass all actors from pre-production to consumption, and the secondary
actors that provide an enabling environment, such as policies, financial services, and
research [34]. Value chains also emphasize relationships and the flow of information
or sharing of knowledge between chain members to facilitate the creation and delivery
of consumer-valued products and services [35]. For a value chain to thrive, not only
do products and services need to move from pre-production through the various actors
who perform different activities to the final consumers, but also knowledge and strategic
information need to be shared between members of the chain, including those playing
supportive roles to the chain [36].
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Table 1. Micronutrient and antinutrient content of the selected TAVs.

Mokiki (Bitter Cucumber) Kllfundembala Sunga (Bitter Lettuce) Inyiri (Malabar Spinach)
Vegetable Parameter } . (Wild Cowpea)
Momordica foetida Vi ilat Launea cornuta Basella alba
igna vexillata
Moisture content (%) 95 £+ 0:00 € 78 +1:41° 84 4+ 1:41° 92:5 +0:71°¢
Minerals (mg/100 g)
Ca 421:03 £ 3:61 € 85:28 + 4:67 2P 60:29 + 4:26 @ 134:11 + 17:16®
Fe 21:05 + 1:77 ¢ 4:28 £0:232 6:04 £0:432 13:4 +1:70 P
Mg 1151:91 + 49:47 © 191:12 4+ 19:64 2 301:56 £ 21:31 2 524:5 + 121:08
Zn 21:1 £ 1:84 € 4:28 +£0:232 6:05 £ 0:422 13:4 + 1:70
Vitamins (mg/100 g)
Beta carotene 5:5 4 0:77 P 2:5+0:402 3:84 +0:50 2 6:67 + 0:30®
B vitamins
Bl 58:34 + 2:67 @ 18:94 + 0:69 2 25:22 £ 0:60 @ 182:95 + 47:76 ©
B2 0:76 £ 0:06 © 0:18 £0:01 2 0:24 £0:022 0:54 + 0:12P
B3 0:12 £ 0:02° 0:09+0° 0:1 £0:02° 0:43 + 0:06 ©
C 46:52 +3:70 2 136:71 + 35:84 P 120:88 + 11:26 2P 198:08 + 47:46 °
Antinutrients (mg/100 g)
Oxalate 2:74 £0:752 128 +0:712 3:15+0:812 1:34 £ 0:13°
Phytates 6:18 £+ 0:04 © 1:64 £ 0:06 2 1:74 £ 0:052 4:314+0:52P

Values are expressed as means + SD (1 = 2). Mean values with different superscripts in a column are significantly
different (p < 0.05).

1.3. Knowledge and Knowledge Translation Across the TAV Value Chain

Knowledge comprises what a person understands to be facts and the information a
person acquires from other sources [37]. To ensure that knowledge is put into action and
fulfils its goals (knowledge translation), it needs to be created and effectively transferred to
enable its utilization by the intended audience [38,39]. According to the Canadian Institute
of Health Research [38,40], “Knowledge translation is the dynamic and iterative process
that includes the synthesis, dissemination, exchange and ethically sound application of
knowledge to improve health, provide more effective health services and products, and
strengthen the health care system”. Knowledge of various aspects of TAVs is necessary
across the value chain to increase production, marketing, and consumption for the potential
realisation of better nutritional outcomes.

All actors in the value chain, including the primary actors who handle vegetables
and the secondary actors who create the enabling environment, need to cooperate in
the creation, dissemination, and utilization of the relevant knowledge for the TAV value
chain to thrive. Indeed, the production and consumption of TAVs tend to increase with
the increased knowledge of TAVs, such as the availability of improved seeds for higher
productivity [41] and an understanding of the nutritional value of TAVs and how they
can improve dietary diversity [42]. The existence of marketing information such as price,
demand for TAVs, and production capacity also influences the activities of farmers and
those who engage in the marketing of the vegetables [20,24,43].

There is good evidence for the nutritional benefits of TAVs and their role in improving
the nutrition of populations, especially women and children, who are most adversely
affected by malnutrition [23-25,44]. However, less is known about the extent of the liter-
ature on the aspects of the TAV value chain related to inputs, production, post-harvest
handling, processing, trading, and consumption. The extent of evidence on the transfer
and utilization of knowledge across the chain is also not known.

Therefore, this scoping review aims to map the available evidence of the knowledge
translation across the TAV value chain from input supply, production, harvesting and
post-harvest handling, trading, and preparation up to consumption. For the purpose of this
review, knowledge translation comprises knowledge creation, transfer, and utilization. A
scoping review format was used because this can assist in the understanding of the broad
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literature available for a field of research that has not been extensively studied or a topic of
heterogeneous nature [45].

1.4. Objective

The overarching objective of this review is to map the available literature about
knowledge translation along the TAV value chain. This includes the type and extent of
knowledge created about the TAV value chain from inputs to consumption and the transfer
and utilization of this knowledge by TAV value chain actors.

1.5. Review Questions

This scoping review therefore seeks to answer the general question: “What evidence
is available about the knowledge translation of various aspects of TAVs across the value
chain”. Specific questions include the following:

- What evidence is available concerning TAVs? (Type of evidence, how/where the
evidence was created.)

- What is the focus of the evidence? (Phase of value chain, attributes of TAVs investigated.)

- What knowledge translation components are covered in the literature? (Creation,
transfer, utilization.)

- What are the research gaps in relation to the TAV knowledge translation across the
value chain? (Discussion.)

2. Materials and Methods

A scoping review was conducted using the framework developed by Arksey and
O’Malley [46], which includes the 5 following stages: identifying the research question;
identifying relevant studies; study selection; charting the data; and collating, summarizing,
and reporting the results. The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) (Supplementary Materials)
were used for this review. A priori protocol was developed to guide the scoping review
process, and all authors agreed not to register the protocol.

The population included all studies that reported on any TAVs whose leaves are
consumed, including wild-collected and cultivated leafy vegetables. Studies on TAVs
that were specific to particular locations in Africa and those that are common across the
continent were eligible for inclusion. Studies on African traditional or indigenous fruits or
non-leafy vegetables were excluded.

The concepts explored and analysed included the features of the TAV value chain from
input supply to consumption. This includes breeding, input supply, production, harvesting,
post-harvest handling, processing, trading, preparation/cooking, and consumption. The
creation of knowledge and pathways used to transfer and utilize knowledge was the
main focus of this review. The context of the evidence focused on the whole African
continent, including studies conducted outside Africa but focusing on TAVs from one
African country or more. Table 2 below summarizes the inclusion and exclusion criteria for
this scoping review.

Table 2. Inclusion and exclusion criteria for this scoping review.

PCC Inclusion Criteria Exclusion Criteria

Population All TAVs (leafy only) Non-leafy TAVs
Country- or location-specific TAVs (within
Africa), common TAVs
From input supply to consumption; all value
chain activities, in English language
African continent; studies conducted outside Studies focusing on

Africa but focusing on TAVs for Africa non-African countries

Traditional /indigenous fruits
Concept Non-English language

Context
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2.1. Literature Identification and Data Sources

The search was performed between 23rd November and 4th December 2023, for all
published primary studies and reviews, unpublished papers, theses, case studies, and
government, national, and international organisations’ project reports—all limited to those
written in English. A search was conducted in Web of Science, Scopus, and ABI/Inform
databases to identify literature on this topic. There was no limit on the dates of the evidence
searched. The keywords identified from the initial search of literature were used to build
the search strategy in the mentioned database to obtain the relevant literature.

The reference lists of the included studies were also reviewed to identify other relevant
studies that might have been missed by the searched databases. The key terms used to
develop the search string and a final search string for the Scopus database are presented
below, whilst Appendix A Table A1 presents the search conducted in the three databases
for this scoping review.

The key terms used to develop the search string are as follows:

1.  Traditional African vegetables, African indigenous vegetables, Africa underutilized
vegetables, and African leafy vegetables;

2. Knowledge transfer, knowledge translation, knowledge management, and tactic
knowledge;

3. Value chain.

The final search string for the Scopus database was as follows:

(({Traditional African Vegetables} OR {African indigenous vegetables} OR {African leafy
vegetables} OR {African Underutilized Vegetables})) AND (LIMIT-TO (EXACTKEY-WORD,
“Vegetable”) OR LIM-IT-TO (EXACTKEYWORD, “Vegetables”) OR LIMIT-TO (EXACTKEY-
WORD, “Human”) OR LIMIT-TO (EXACTKEY-WORD, “Traditional African Vegetables”)
OR LIMIT-TO.

2.2. Study Selection

Citations from all studies identified in the searches were imported into EndNote v.20,
and then duplicates were removed using Covidence [47,48]. The remaining citations’ titles
and abstracts were screened against the inclusion and exclusion criteria and the full texts of
potential studies were obtained and reviewed for inclusion.

2.3. Data Charting and Reporting

The data extraction of specific information about the population, concept, and context
relevant to the scoping review objectives were extracted from each included study. A
data extraction form was created in Covidence and used to populate general information
about the included studies, such as the study title, authors, year of publication, and type
of study/study design. More specific information was extracted based on the headings
corresponding to the review’s objectives and questions. Since the data extraction process
was iterative, the data extraction form was modified as other relevant information was
obtained during extraction, and the data extraction form was finally exported to Microsoft
365 Excel, for data cleaning and reporting. As advised by [49], there was no critical appraisal
of the included studies in this scoping review, as its main objective was to map the breadth
of evidence as opposed to the quality of the studies. A copy of the data collection form is
provided in Appendix A, Table A2.

Since this scoping review aimed to understand the extent of the available evidence
about the review topic and to identify research gaps, the analysis of the data was mainly on
the frequency counts of the concepts and population, and the characteristics of the evidence
concerning the objectives of the review.

Findings were reported using the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) developed by [50] and
later updated by [49] (see Figure 1). Descriptive results are presented in graphs and tables
to show the extent of the literature about TAV knowledge translation where relevant.
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A narrative summary of the results of each included study is presented to support the
descriptive analysis.

References from databases/registers (n =
596) [reg ( References from other sources (n = 0)

c
2
3
&
-

@
i

References removed (n = 77)
Duplicates identified manually (n = 16)
Duplicates identified by Covidence (n=61)

N
Title and Abstract screened (n = 519) Studies excluded (n = 234)

Studies excluded (n = 108) for various
reasons

Screening

Full text assessed for eligibility (n = 285)

Studies from reference lists of includes
studies (n = 5)

&
~

A4

Studies included in review (n = 182)

Figure 1. Study identification and selection flow chart for the scoping review.

3. Results
3.1. Overview of Included Studies

Figure 1 summarizes the PRISMA flow chart for the process of identifying, screening,
and selecting studies to include in this review. A total of 596 potential records were found
through the search from the three databases, including 375 records (63%) from Scopus, 205
(34%) from the Web of Science, and 16 from ABI/Inform. A total of 76 duplicate records
were removed. Of the remaining 519 records, 234 were excluded following the title and
abstract screening. A further 108 records were excluded, and the remaining 177 records
were selected to be included in this review. Five additional studies were included following
bibliographical searches.
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3.2. What Is the Available Evidence? (Type of Evidence, How/Where the Evidence Was Created
(Review Question 1)

Distribution of TAV Publications

The included studies were published between 2003 and 2023, with 82% of publications
since 2013, as shown in Figure 2 below. Among the 182 included studies, there were
157 journal articles, 20 conference proceedings, 3 book chapters, and 2 project reports. The
most common research designs used in the studies were laboratory/greenhouse experi-
ments (54 studies) followed by literature reviews, qualitative studies, and mixed-methods
studies (28, 26, and 20, respectively). The remaining research designs included quantitative
(n =10), open-field trials (n = 9), randomized control trials (RCTs) (1 = 8), on-station trials
(n =7), case studies (n = 1), cross-sectional studies (1 = 5), farmer/community involved
trials and systematic reviews (n = 3 each), scoping review and project reports (n = 1 each),
and traditional reviews (n = 1). The majority of included studies were conducted in Kenya
and South Africa (48 and 46 studies, respectively). Of the remaining studies, 16 were
conducted in Tanzania, 8 in Nigeria, and 18 from other African countries, including some
that were multi-country studies. A total of eight studies were conducted in countries
outside Africa, particularly the laboratory experiments that were conducted in Germany
and Italy in collaboration with African researchers.

Number of TAVs Publications over the years

2019-2023

2009-2013

Years

2003-2008

——— 1
20142018 |

[

[

o

10 20 30 40 50 60 70 80 90

Number of Publications

Figure 2. Number of publications relating to traditional African vegetables from 2003 to 2023.

3.3. What Is the Focus of the Evidence?—Phase of Value Chain, Attributes of TAVs Investigated
(Review Question 2)

3.3.1. Definition of Traditional African Vegetables

The term traditional African vegetables is synonymously known as African indige-
nous vegetables (AIVs), indigenous leafy vegetables, and underutilized vegetables [51-56].
Traditional African vegetables have been defined differently by different authors, as shown
in Appendix A Table A3. Out of 177 studies included in this scoping review, only 22 (12%)
publications provided definitions for TAVs. The common components of the definitions are
that TAVs either originated in Africa or were introduced many years ago and have been
indigenized/integrated into traditional African diets.

3.3.2. Traditional African Vegetables Mostly Studied

African nightshade (Solanum scabrum) and amaranth (Amaranthus spp.) were the most
studied TAVs with 23 and 35 studies, respectively, investigating the various aspects of
the vegetables, as shown in Table 3 below. These two vegetables were also included in
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other TAV studies that combined more than one TAV. This accentuates the importance of
these TAVs and explains their top rankings among the most produced and consumed TAVs
across Africa [28,42,57].

Table 3. Attributes of African nightshade and amaranth covered in studies.

. Number of African Number of
TAV Attribute Nightshade Studies =~ Amaranth Studies
Nutritional properties 12 9
Medicinal properties 1 1
Genetic diversity 5 10
Drought, pest, and disease tolerance 0 5
and management
Post-harvest handling and their impact on their 6 2
nutritional properties
Yield 0 5
Consumption patterns across African countries 0 3

3.3.3. The Traditional African Vegetable Value Chain Components Studied

The TAV value chain is classified as a short chain based on the definition and clas-
sification proposed by Aubree et al. [58] based on the concepts of “fresh vegetables”,
“traditional”, “seasonal”, “localized”, “cultural identity”, and “rural and urban” [59]. The
short phases of the TAV value chain include the pre-production phase, which mainly
consists of the genetic diversity for seed breeding [60] and seed production and supply
systems [41,61,62]. The production phase activities are associated with growing, which
includes various input management like water, fertilizers, and pest control [63,64]. Harvest-
ing and post-harvest management activities including the processing, transportation, and
storage of TAVs [65-67]. The trading phase of the value chain comprises both wholesaling
and retailing [68,69], and the last phase is consumption, which is preceded by preparation
and cooking [54,70-73]. The included studies included the topics representing all phases of
the TAV value chain with some variation in the number of elements covered.

Table 3 below summarizes the phases of the TAV value chain covered in the included
studies. The production phase was the most common focus of the included studies (37%).
This includes studies that focused on activities such as water, pests, and the management
of other inputs. Out of 66 studies focused on production, 42 included other sections of
the chain. The consumption patterns of TAVs were explored in 10 of 177 included studies.
Only 15 (9%) of included studies focused on all the phases of the value chain. Table 4 below
summarizes the phases of the TAVs value chain covered in the included studies included
in this review.

3.4. Knowledge Translation Components That Are Covered in the Literature

Although knowledge was created through primary research, reviews, conference
proceedings, book chapters, and other types of publications in all publications included
in this review, not all publications reported on either the creation, transfer, or utilization,
or all three components of knowledge translation. Only three included studies reported
on the transference of knowledge across the chain [74-76] and two reported on the uti-
lization of TAV knowledge [77,78]. In addition, nine studies reported on all three com-
ponents of knowledge translation and four discussed the transfer and utilization of TAV
knowledge [53,79-81]. Table 5 below summarizes the coverage of the three components of
knowledge translation within the included literature for this study.



Sustainability 2024, 16, 9421 9 of 20

Table 4. Summary of the traditional African vegetables value chain phases and elements covered in
the included publications.

TAV Value Chain Phase Focus of Included Studies Number of Studies

Genetic diversity of TAVs, breeding, variety testing, selection, and

. . . 16
conservation of genetic resources at the gene banks for future breeding.

Pre-production

Seed production and supply systems in various countries. Challenges of the
availability of certified seeds, importance of farmer involvement in seed
production through contraction by private and public seed agencies and

farmer-led Quality Declared Seeds (QDS) production.

Input supply 12

Various production systems of TAVs, home gardening of TAVs, farmer
preferences in production of TAVs, effects of various production systems on
TAVs’ nutritional contents. Water and fertilizer management for optimizing

the yield and nutritional traits of TAVs.

Production/growing 66

Analysis of nutritional and economic losses from harvesting to marketing,
various processing methods like boiling, sun-drying, fermenting, and their
impact on the nutritional content and medicinal traits of TAVs, improving the
shelf life and various storage techniques to preserve nutrients.

Post-harvest handling 16

Consumer demand for TAVs, consumers’ willingness to pay premium for
TAVs, social networks and commercialization of TAVs, policies governing

(Whl(\)/{zig }r;gtail) marketing, the improving marketing of TAVs (challenges and opportunities), 15
TAV farmers’ market competitiveness, and market outlets choices for
TAV consumers.
Various TAVs consumed and consumption patterns in different locations

Consumption patterns across Africa. Factors influencing the consumer preferences for particular 12

species of TAVs.
Analysing the TAV value chains to identify various actors and their roles for
Whole chain potential to alleviate poverty through commercialization and market linkages, 15

contributing to better nutrition through increased consumption, TAV value
chain governance, and various strategies to promote TAVs.

Table 5. Summary of the publication covering TAV knowledge translation components.

Knowledge Translation

Synopsis of Publication Publication Author
Component
Social networks facilitate information sharing and enable the
commercialization of TAVs. Farmers with stronger social connections
Knowledge transfer extending outside the village that they talk to have been reported to sell [74,75]
more TAVs.
TAV demand was stimulated by nutritional awareness campaigns as well as
Knowledge o . - . . .
40 contributing to increased QDS production by farmers in collaboration with [76]
transfer /utilization
formal seed sector.
Knowledge transfer Strengthening the existing cluster farming and stropger fa.rI.ner groups can [79]
foster knowledge transfer to enhance technical efficiencies.
Use of community nutritional outreach programs and integrating nutrition
Knowledee communication in agricultural extension services is effective in transferring
08¢ the knowledge of TAVs and their benefits. To combine the outreach and [53,80]
transfer /utilization . . .. . 1 L.
extension program with the provision of seed kits will increase the utilization
of the TAV knowledge received, hence improving the consumption of TAVs.
Despite the seasonal differences causing unfavourable weather conditions,
Knowledge the households that received nutrition and culinary intervention (NCI) plus [81]
transfer /utilization production interventions (PIs) increase both the production and

consumption of TAVs.
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Table 5. Cont.

Knowledge Translation
Component

Synopsis of Publication Publication Author

Knowledge creation/
transfer /utilization

The paper showcases how universities and other research institutes can play
a role in not only creating new knowledge through research, but also
transferring knowledge through collaboration with other stakeholders like
farmers, policy-makers, input suppliers, and motivate the utilization of
knowledge through demonstration plots with farmers, providing seed kits
and community outreach programs to promote TAVs. Multidisciplinary
projects with research components are important avenues for the creation,
transfer, and utilization of TAV knowledge.

[82-86]

Knowledge
transfer /utilization

The transfer and utilization of TAV knowledge is challenged by a lack of
knowledge of various aspects like seed production skills, production
systems, post-harvest processing, and preservation. Nutrition education and
other strategies applied in communities have been shown to impart new
knowledge to households, resulting in the production and consumption of
more TAVs.

[54,87,88]

Knowledge creation/
transfer /utilization

There is vast traditional knowledge among the elderly population in
communities, but limited strategies exist to transfer this knowledge to the
younger generation. This was revealed by the lack of knowledge about
various aspects of TAVs by the younger generation, hence resulting in the [89-92]
decreased utilization of TAVs. When this knowledge was reported to be
passed on to younger generations, there has been an increase in the
knowledge and utilization of TAVs.

4. Discussion

Scoping reviews are mostly used to map the existing published and unpublished
literature and grey literature, including important government documents. Scoping reviews
are also used to explore the volume of available literature, and the nature and the extent to
which the issues or topics have been studied [47]. With regard to this research, a scoping
review is used to explore a broad range of TAV knowledge and its translation into and
across the TAV value chain. This includes the extent, volume, and nature of the literature
available about (a) knowledge of various aspects of the TAV value chain across the African
continent; (b) transfer of this knowledge into and across the chain; (c) utilization of the TAV
knowledge by various TAV value chain actors for potentially improving the nutrition status
through dietary diversity; and (d) identify research gaps on TAV knowledge translation
across the chain.

This scoping review provides a comprehensive analysis of the body of knowledge
regarding TAV knowledge translation across the value chain. It highlights the breadth of
research and other types of evidence available on the creation, transfer, and utilization of
knowledge about various aspects of TAVs.

The finding that most studies were authored by scientists in three African countries is
interesting. The country bias in publication could be associated with the location of the
World Vegetable Centre Eastern and Southern Africa regional office in Arusha, Tanzania
(a city bordering Tanzania and Kenya), which is an international research institute working
to improve and promote TAVs across Africa through research, breeding, and other public
programs. In the case of South Africa, the Water Research Commission of South Africa and
Department of Science and Technology and the Agriculture Research Council provide most
of the research funding aiming to scale up TAVs. The restriction of language to English
may have excluded francophone countries, particularly those from west Africa and the
African—Arabic countries of north Africa.

Within the TAV value chain, knowledge is essential to enhance the performance of the
whole chain [93]. This review shows that the production phase of the TAV value chain is
the most common topic of research with little attention being paid to consumption patterns
and input supply. It is argued that, when a whole-chain approach is used to ensure that
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the whole chain is benefiting from knowledge sharing and interventions, the potential for
better outcomes is stronger [34,94,95]. A project aiming to strengthen the neglected and
underutilized species in Bolivia and Peru observed that economic and nutritional benefits
were attained by all actors of the value chain through the sharing of knowledge and the
implementation of project activities [96].

There are many TAVs across the African continent, some of which are very localized
to specific regions or countries [30,97] and some are more spread across the continent and
so are more grown and consumed. The two TAVs that are covered in research the most,
as shown in this review, namely amaranth and African nightshade, are also among the
most common across the African continent [98,99]. No study covered all TAVs, which
could be due to the diverse nature of TAVs being different not only across different African
countries but also within one country [60]. This is important when deciding which TAVs
to focus strategies on, as different African populations use different TAVs based on their
cultural heritages.

Not all studies investigated a phase of the value chain, as some studies investigated
other aspects of TAVs such as their nutritional and medicinal traits, which was the focus of
most studies in this review, with 51% of all selected studies covering these aspects. This
emphasizes the valuable contribution of TAVs in enhancing micronutrients and mineral
availability through dietary diversity [42,100,101].

Although women are more involved in all activities across the TAV value chain [98],
only five studies investigated women’s inclusiveness in the TAV value chain. Studies have
shown that women play a big role in agricultural value chains throughout Africa from the
production phase of crops to the marketing of the produce through to food preparation
and consumption [102-105]. Women are the dominating chain actors in the TAV value
chain, handling not only the production of TAVs but also post-harvest processing, and
almost exclusively managing marketing and home preparation [54,98]. A recent study
conducted in four sub-Saharan countries found that, when agricultural extension services
and training are provided to both men and women, it results in better agricultural practices
and performance than when only men receive the knowledge [106]. This shows that
documenting the involvement of women in agricultural value chains, including the TAV
value chain, could help in strategies to ensure that women access the relevant knowledge
about TAVs that could enhance utilization.

In terms of knowledge translation related to various aspects of TAVs across the chain,
this study observed that, although knowledge is being created and is covering all important
aspects of the TAVs themselves and the value chain activities, there is still a gap in studies
that showcase or explore strategies to transfer and utilize the vast amount of created
knowledge. Most of the knowledge remains in the hands of specialists in the form of
journal articles, books, or reports, with some presented in academic conferences. The
traditional knowledge that does exist within the communities that have been utilizing TAVs
for generations continues to erode [90]. Minimal efforts were documented to preserve and
transfer this knowledge to the younger generation as well as to the scientific community
for use in TAV improvement strategies. It was highlighted by [107] that, for knowledge
translation to be effective, it is important for the knowledge to be co-created with the
stakeholders, including researchers, community elders, farmers, mothers, and those that
are influential in communities who are most listened to, so that the transfer of knowledge
happens iteratively, and the utilization of knowledge becomes more dynamic and suitable
for the whole chain. In this review, however, there is little documentation of knowledge
co-creation about TAVs, which means that the stakeholders that the knowledge is intended
to reach remain out of reach of the created knowledge. For example, there was only one
study that was conducted with farmer involvement to evaluate the drought tolerance of a
mutant germplasm of two TAVs that could observe various growth habits and different
yield patterns [108]. While this knowledge could enhance their decision making with
regard to which lines to grow, as well as gaining skills in terms of the production of these
TAVs, not including farmers during the study to have a firsthand experience of different
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germplasms could result in choosing weaker varieties and hence negative outcomes for
farmers and subsequent members of the chain.

5. Limitations

Although TAVs include other vegetables and fruits, this review only focused on the
leafy members of the TAVs, meaning that there could be other studies investigating the
non-leafy traditional African vegetables, fruits, or grains.

This review was limited to studies conducted in African countries or studies conducted
outside the African continent but conducted for African traditional vegetables for African
countries. In line with the aims and scope of scoping reviews, this review neither analysed
the quality of the studies included, nor did it perform a critical assessment of the results of
the studies included.

6. Conclusions
The key findings from this review are given as follows:

1.  There is a considerable amount of knowledge created about the different aspects of
TAVs, particularly their genetic diversity and nutritional benefits.

2. Most of the research conducted on TAVs focuses on the production phase of the chain,
while other aspects of the value chain, especially the demand and consumption of
TAVs, are less covered in the available literature.

3. There is not much documentation in the available literature on how this created
knowledge is being transferred and utilized by various TAV value chain actors.

This means that, although considerable efforts have been made to create valuable
knowledge about TAVs, there is still a big gap in documenting the transfer of this knowl-
edge from research into action/utilization, including rich traditional knowledge from
community elders. This results in TAVs continuing to be referred to as “neglected crops”
for which there is decreasing demand, particularly among younger populations, despite
their potential for improving food security. Accordingly, it is important to invest in knowl-
edge translation research to ensure that the relevant knowledge is created, transferred,
and effectively utilized for the sustainable strengthening of TAVs and TAV value chains.
Increasing the cultivation, distribution, and traditional African vegetables (TAVs), could
potentially contribute to the attainment of Sustainable Development Goals (SDGs) by
improving food and nutrition security, as well as increasing dietary diversity to reduce
micronutrient deficiencies [17,109] through increased knowledge translation across the
whole TAV value chain.
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Appendix A

Table Al. Search syntax for each database searched.

Date Final Search
Conducted

Database/Resource

Search Terms/Search String

Results

Notes

02/12/23

Web of Science

Exact and
topic search

((“Traditional African Vegetables”
OR “African indigenous vegetables”
OR “African leafy vegetables” OR
“African Underutilized Vegetables”)

199

Exported to
EndNote,
Downloaded PDFs

02/12/23

Web of Science

Exact and
topic search

((“Traditional African Vegetables”
OR “African indigenous vegetables”
OR “African leafy vegetables” OR
“African Underutilized Vegetables”)
AND (knowledge OR “knowledge
transfer”) AND “value chain”)

Exported to
EndNote,
Downloaded PDFs

02/12/23

Web of Science

Exact and
topic search

((“Traditional African Vegetables”
OR “African indigenous vegetables”
OR “African leafy vegetables” OR
“African Underutilized Vegetables”)
AND (“knowledge utilization”)

04/12/23

Scopus

TITLE-ABS-
KEY

(({Traditional African Vegetables}
OR {African indigenous vegetables}
OR {African leafy vegetables} OR
{African Underutilized Vegetables})
AND (knowledge OR {knowledge
translation} OR {knowledge
management} OR {tacit
knowledge}) AND [111]) AND
(LIMIT-TO (EXACTKEYWORD,
“African Indigenous Vegetables”))

Exported to
EndNote

04/12/23

Scopus

TITLE-ABS-
KEY

(({Traditional African Vegetables}
OR {African indigenous vegetables}
OR {African leafy vegetables} OR
{African Underutilized Vegetables}))
AND (LIMIT-TO
(EXACTKEYWORD, “Vegetable”)
OR LIMIT-TO (EXACTKEYWORD,
“Vegetables”) OR LIMIT-TO
(EXACTKEYWORD, “Human”) OR
LIMIT-TO (EXACTKEYWORD,
“Traditional African Vegetables”)
OR LIMIT-TO (EXACTKEYWORD,
“African indigenous vegetables”))

366

Exported to
EndNote

04/12/23

ABI/Inform

All fields

((“Traditional African Vegetables”
OR “African indigenous vegetables”
OR “African leafy vegetables” OR
“African Underutilized Vegetables”)
AND (knowledge OR “knowledge
translation” OR “knowledge
management” OR “tacit
knowledge”) AND “value chain”)

16

Most results out of
scope
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Table A2. Sample data collection form for data extraction.

Extracted Item Example Notes
Study aspects
Title of paper Nutritional value of leafy vegetables of sub-Saharan Africa and Text
their potential contribution to human health: A review
Type of study Journal article Select one that applies
Author/s
Country in which study was More than one African country Select one that applies
conducted
Year of publication 2010 Text
Study design Review Select one that applies
To evaluate the nutritional value of TAV plant species and their
Aim of study potential impact on the nutritional status of the people living in Text
sub-Saharan Africa
TAV aspects
Definition of TAVs Not mentioned Text
TAV crop of focus All TAVs Text
Szfséie}fgiﬁzijglzleﬁ;};c?cfuse d Processing, storage, preparation, consumption Select all that applies
Attribute of TAV studied Nutritional, health, and medicinal properties of TAVs Select all that applies
Aspect of knowledge oot Select. all that applies
translation reation (Cr.e.at10.n, transfer,
utilization)
Other aspects
African leafy vegetables (ALVs) contain significant levels of
micronutrients that are essential for human health. The
micronutrients are affected differently by processing, depending on
Main argument/ %}Le type of procgssing, as well as the type of Vegetable. spe.cies.
finding/conclusion of study ermal processing 'of LYS reduc'es the level of a'scorb'lc a('ilFi but Text
enhances the bioavailability of vitamin A. The bioavailability of
minerals such as iron and zinc from plant sources is low in the
presence of antinutritional factors like phytates, while the presence
of vitamin C and protein improves their efficacy.
Schlumberger Foundation and Third World Organization for
Study funding sources Women in Science Text

(TWOWS)

Table A3. Definitions of traditional African vegetables by publication authors.

Author  Definition of TAVs
[112] Traditional leafy vegetables (TLVs) defined as those originally domesticated or cultivated in Africa for the last
several centuries.
According to the United Nations Food and Agriculture Organization, traditional vegetables are all categories of plants
[113] whose leaves, fruits, or roots are acceptable, and used as vegetables by urban and rural communities through custom,
habit, and tradition.
The word indigenous has been used in generic form to describe crop species, though not native to the area, that have
[114] been produced over years for the enhancement of the high value of nutritious leafy vegetable. They have been part of
the food systems in Nigeria and other SSA countries for generations.
[115] African indigenous leafy vegetables, also referred to as traditional leafy vegetables, are crops that grow in the wild or

are cultivated and gathered or harvested for food within a particular African ecosystem.

ALVs are vegetables that are either native to the region, or were introduced to it a long time ago and evolved through
[89] natural processes or farmer selection, including both wild vegetables and those that are traditionally cultivated by the
inhabitants of a region.

[98]

Traditional African vegetables include those native to Africa, as well as introduced vegetable crops that have been
integrated into local food cultures and have become indigenized.




Sustainability 2024, 16, 9421 15 of 20

Table A3. Cont.

Author Definition of TAVs

AlVs include all plants that originate on the continent or have a long history of cultivation and domestication to African

[53] conditions and whose leaves, fruits, or roots are acceptable and used as vegetables through custom, habit, or tradition.
[91] TAVs are those whose natural habitat originated in Africa and have been integrated into cultures through natural or
selective processes.
[116] African leafy vegetables (ALVs) are defined as plant species which are either genuinely native to a particular region, or
which were introduced to that region long enough ago to have evolved through natural processes or farmer selection.
[61] African indigenous vegetables (AIVs) are a diverse set of over 1000 different species that are either native to Africa or
introduced vegetable crops that have been indigenized and integrated into local food cultures.
[117] “African Leafy Vegetables are defined as plant species which are either genuinely native to a particular region, or which
were introduced to that region for long enough to have evolved through natural processes or farmer selection”
Plant species that are indigenous or naturalized to Africa, well adapted to, or selected for local conditions, whose plant
[20] parts are used as a vegetable, and whose modes of cultivation, collection, preparation, and consumption are deeply
embedded in local cuisine, culture, folklore, and language.
[118] African indigenous vegetables (AIVs) are vegetable crops whose natural habitat originated in Africa.
African indigenous leafy vegetables (AILVs) are part of the African indigenous vegetables (AIVs) whose natural habitat
[119] originated in Africa. Traditional African leafy vegetables were introduced over a century ago, and due to long use, have
become part of the food culture in the continent.
[120] According to the United Nations Food and Agriculture Organization (FAO), ALVs are all categories of plants whose
leaves are acceptable and used as vegetables by communities through custom, habit, and tradition.
Traditional African vegetables (TAVs) are plant species that are indigenous or naturalized to Africa, well adapted to, or
[121] selected for local conditions, whose plant parts are used as a vegetable, and whose modes of cultivation, collection,
preparation, and consumption are deeply embedded in local cuisine, culture, folklore, and language.
[122] AlVs are vegetables that originated or became established in Africa for many generations, and their leaves, young
shoots, flowers, fruits, seeds, stems, tubers, or roots are consumed as vegetables.
[42] African leafy vegetables consist of all categories of plants whose leaves are acceptable and used as vegetables by rural
and urban communities through tradition.
[123] ALVs are plant species which are either genuinely native to a particular region, or which were introduced to that region
long enough ago to have evolved through natural processes or farmer selection.
AlVs include all plants that originated on the continent or have a long history of cultivation and domestication under
[124] African conditions and whose leaves, fruits, or roots are acceptable and used as vegetables through custom, habit,
or tradition.
[125] AlVs refer to vegetable species or varieties genuinely native to Africa or that have been integrated and incorporated
into local food cultures and farming systems over a period of time.
AlVs are vegetables that either originated or have a long history of cultivation and domestication in Africa and are
[81] locally important for economic and human nutrition but have yet to gain regional and
global recognition as a major commodity such as carrots or corn.
References
1.  Dukhi, N. Global Prevalence of Malnutrition: Evidence from Literature. In Malnutrition; Books on Demand: Norderstedt,
Germany, 2020.
2. Micha, D.R. 2021 Global Nutrition Report: The State of Global Nutrition; Development Initiatives Poverty Research Ltd.: Bristol, UK, 2021.
3.  WHO. Malnutrition. Available online: https://www.who.int/news-room/fact-sheets/detail/malnutrition (accessed on 25
March 2024).
4. The triple burden of malnutrition. Nat. Food 2023, 4, 925. [CrossRef] [PubMed]
5. Christian, A.K; Dake, FA. Profiling household double and triple burden of malnutrition in sub-Saharan Africa: Prevalence and
influencing household factors. Public Health Nutr. 2022, 25, 1563-1576. [CrossRef] [PubMed]
6.  Mudogo, C.M. Vulnerability of urban poor women and children to the triple. Burden of malnutrition: A scoping review of the
sub-Saharan Africa Environment. Glob. J. Med. Res. Nutr. Food Sci. 2017, 17, 9-16.
7. Ahinkorah, B.O.; Amadu, I.; Seidu, A.-A.; Okyere, J.; Duku, E.; Hagan, J.E.; Budu, E.; Archer, A.G.; Yaya, S. Prevalence and

Factors Associated with the Triple Burden of Malnutrition among Mother-Child Pairs in Sub-Saharan Africa. Nutrients 2021,
13, 2050. [CrossRef] [PubMed]


https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://doi.org/10.1038/s43016-023-00886-8
https://www.ncbi.nlm.nih.gov/pubmed/37985699
https://doi.org/10.1017/S1368980021001750
https://www.ncbi.nlm.nih.gov/pubmed/33896443
https://doi.org/10.3390/nu13062050
https://www.ncbi.nlm.nih.gov/pubmed/34203986

Sustainability 2024, 16, 9421 16 of 20

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

Ministry of Health (MoH) [Tanzania Mainland]; Ministry of Health (MoH) [Zanzibar], National Bureau of Statistics (NBS); Office
of the Chief Government Statistician (OCGS); ICF. Tanzania Demographic and Health Survey and Malaria Indicator Survey 2022 Key
Indicators Report; MoH: Dodoma, Tanzania, 2023.

URT. Tanzania National Nutrition Survey (TNNS); URT: Dodoma, Tanzania, 2018.

Kennedy, G.; Ballard, T.; Dop, M.C. Guidelines for Measuring Household and Individual Dietary Diversity; Food and Agriculture
Organization of the United Nations: Rome, Italy, 2011.

Gonete, K.A.; Tariku, A.; Wami, S.D.; Akalu, T.Y. Dietary diversity practice and associated factors among adolescent girls in
Dembia district, northwest Ethiopia, 2017. Public Health Rev. 2020, 41, 23. [CrossRef]

Ochieng, J.; Afari-Sefa, V.; Lukumay, PJ.; Dubois, T. Determinants of dietary diversity and the potential role of men in improving
household nutrition in Tanzania. PLoS ONE 2017, 12, e0189022. [CrossRef]

Bose, I; Baldi, G.; Kiess, L.; Pee, D.S. The “Fill the Nutrient Gap” analysis: An approach to strengthen nutrition situation analysis
and decision making towards multisectoral policies and systems change. Matern. Child Nutr. 2019, 15, €12793. [CrossRef]
Keding, G.B.; Msuya, ].M.; Maass, B.L.; Krawinkel, M.B. Relating dietary diversity and food variety scores to vegetable production
and socio-economic status of women in rural Tanzania. Food Secur. 2012, 4, 129-140. [CrossRef]

Minja, E.G.; Swai, ] K.; Mponzi, W.; Ngowo, H.; Okumu, E; Gerber, M.; Pithse, U.; Long, K.Z.; Utzinger, J.; Lang, C.; et al. Dietary
diversity among households living in Kilombero district, in Morogoro region, South-Eastern Tanzania. J. Agric. Food Res. 2021,
5,100171. [CrossRef]

Khamis, A.G.; Mwanri, A.W.; Ntwenya, J.E.; Kreppel, K. The influence of dietary diversity on the nutritional status of children
between 6 and 23 months of age in Tanzania. BMC Pediatr. 2019, 19, 518. [CrossRef]

Heri, R.; Malqvist, M.; Yahya-Malima, K.I.; Mselle, L.T. Dietary diversity and associated factors among women attending antenatal
clinics in the coast region of Tanzania. BMC Nutr. 2024, 10, 16. [CrossRef] [PubMed]

Mensah, D.O.; Nunes, A.R.; Bockarie, T.; Lillywhite, R.; Oyebode, O. Meat, fruit, and vegetable consumption in sub-Saharan
Africa: A systematic review and meta-regression analysis. Nutr. Rev. 2020, 79, 651-692. [CrossRef] [PubMed]

Mrimi, E.C.; Palmeirim, M.S.; Minja, E.G.; Long, K.Z.; Keiser, ]. Malnutrition, anemia, micronutrient deficiency and parasitic
infections among schoolchildren in rural Tanzania. PLoS Neglected Trop. Dis. 2022, 16, e0010261. [CrossRef] [PubMed]

Towns, A.M.; Shackleton, C. Traditional, Indigenous, or Leafy? A Definition, Typology, and Way Forward for African Vegetables.
Econ. Bot. 2018, 72, 461-477. [CrossRef]

Afari-Sefa, V,; Rajendran, S.; Kessy, R.; Karanja, D.; Musebe, R.; Samali, S.; Makaranga, M. Impact of nutritional perceptions of
traditional African vegetables on farm household production decisions: A case study of smallholders in Tanzania. Exp. Agric.
2016, 52, 300-313. [CrossRef]

Bbenkele, H.C. An Exploration of the Growing of Indigenous African Vegetables in Ndeke, Kitwe (Zambia). Master’s Thesis,
University of Johannesburg, Johannesburg, South Africa, 2016.

Gowele, V,; Kirschmann, C.; Kinabo, J.; Frank, J.; Biesalski, H.; Rybak, C.; Stuetz, W. Micronutrient profile of Indigenous Leafy
Vegetables from rural areas of Morogoro and Dodoma regions in Tanzania. In Proceedings of the 3rd International Congress
Hdden Hunger, Stuttgart, Germany, 20-22 March 2017.

Lotter, D.; Marshall, M.; Weller, S.; Mugisha, A. African indigenous and traditional vegetables in Tanzania: Production, post-
harvest management, and marketing. Afr. Crop Sci. J. 2014, 22, 181-190.

Van der Walt, R. Traditional African vegetables can reduce food insecurity and disease in rural communities: Application of
indigenous knowledge systems. S. Afr. Rural Dev. Q. 2004, 2, 61-64.

Chacha, ].S.; Laswai, H.S. Micronutrients potential of underutilized vegetables and their role in fighting hidden hunger. Int. J.
Food Sci. 2020, 2020, 9408315. [CrossRef]

Navya, B.; Nagnur, S. Purchasing pattern of exotic vegetables by consumers. J. Farm Sci. 2020, 33, 550-554.

Mwadzingeni, L.; Afari-Sefa, V.; Shimelis, H.; N'Danikou, S.; Figlan, S.; Depenbusch, L.; Shayanowako, A.IT.; Chagomoka, T.;
Mushayi, M.; Schreinemachers, P; et al. Unpacking the value of traditional African vegetables for food and nutrition security.
Food Secur. 2021, 13, 1215-1226. [CrossRef]

Kedling, G.; Swai, I.; Virchow, D. Traditional versus exotic vegetables in Tanzania. In Proceedings of the 5th International
Symposium on New Crops and Uses: Their Role in a Rapidly Changing World, Southampton, UK, 3—4 September 2007; p. 150.
van Zonneveld, M.; Kindt, R.; Solberg, S.0.; N'Danikou, S.; Dawson, L.K. Diversity and conservation of traditional African
vegetables: Priorities for action. Divers. Distrib. 2021, 27, 216-232. [CrossRef]

Dinssa, E; Stoilova, T.; Nenguwo, N.; Aloyce, A.; Tenkouano, A.; Hanson, P.; Keatinge, J. Traditional vegetables: Improvement
and development in sub-Saharan Africa at AVRDC-The World Vegetable Center. Acta Hortic. 2015, 1102, 21-28. [CrossRef]
Aworh, O.C. From lesser-known to super vegetables: The growing profile of African traditional leafy vegetables in promoting
food security and wellness. J. Sci. Food Agric. 2018, 98, 3609-3613. [CrossRef] [PubMed]

Collins, R.; Dent, B.; Bonney, L. A Guide to Value-Chain Analysis and Development for Overseas Development Assistance Projects;
Australian Centre for International Agricultural Research (ACIAR): Canberra, Australia, 2016.

Benjamin, D.; Ray, C. A Manual for Agribusiness Value Chain Analysis in Developing Countries, 1st ed.; CABI: Wallingford, UK, 2021.
Watabaji, M.D.; Molnar, A.; Weaver, R.D.; Dora, M.K,; Gellynck, X. Information sharing and its integrative role. Br. Food ]. 2016,
118, 3012-3029. [CrossRef]


https://doi.org/10.1186/s40985-020-00137-2
https://doi.org/10.1371/journal.pone.0189022
https://doi.org/10.1111/mcn.12793
https://doi.org/10.1007/s12571-011-0163-y
https://doi.org/10.1016/j.jafr.2021.100171
https://doi.org/10.1186/s12887-019-1897-5
https://doi.org/10.1186/s40795-024-00825-1
https://www.ncbi.nlm.nih.gov/pubmed/38254189
https://doi.org/10.1093/nutrit/nuaa032
https://www.ncbi.nlm.nih.gov/pubmed/32556305
https://doi.org/10.1371/journal.pntd.0010261
https://www.ncbi.nlm.nih.gov/pubmed/35245314
https://doi.org/10.1007/s12231-019-09448-1
https://doi.org/10.1017/S0014479715000101
https://doi.org/10.1155/2020/9408315
https://doi.org/10.1007/s12571-021-01159-7
https://doi.org/10.1111/ddi.13188
https://doi.org/10.17660/ActaHortic.2015.1102.2
https://doi.org/10.1002/jsfa.8902
https://www.ncbi.nlm.nih.gov/pubmed/29363761
https://doi.org/10.1108/BFJ-11-2015-0423

Sustainability 2024, 16, 9421 17 of 20

36.

37.
38.

39.

40.
41.

42.

43.

44.

45.

46.
47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Teese, J.; Currey, P.; Somogyi, S. Strategic information flows within an Australian vegetable value chain. In ISHS Acta Horticulturae
1258; ISHS: Istanbul, Turkey, 2019.

Zagzebski, L. What is knowledge? In The Blackwell Guide to Epistemology; Wiley: Hoboken, NJ, USA, 2017; pp. 92-116.

Straus, S.E.; Tetroe, J.; Graham, I.D. Introduction knowledge translation: What it is and what it isn’t. In Knowledge Translation in
Health Care; Wiley: Hoboken, NJ, USA, 2013; pp. 1-13.

Straus, S.E.; Tetroe, ].; Graham, I. Defining knowledge translation. Can. Med. Assoc. ]. 2009, 181, 165-168. [CrossRef]

Tetroe, J. Knowledge translation at the Canadian Institutes of Health Research: A primer. Focus Tech. Brief 2007, 18, 1-8.
Rajendrana, S.; Afari-Sefa, V.; Karanja, D.K.; Musebe, R.; Romney, D.; Makaranga, M.A.; Samali, S.; Kessy, R.F. Farmerled seed
enterprise initiatives to access certified seed for traditional African vegetables and its effect on incomes in Tanzania. Int. Food
Agribus. Manag. Rev. 2016, 19, 1-24.

Shayanowako, A.LT.; Morrissey, O.; Tanzi, A.; Muchuweti, M.; Mendiondo, G.M.; Mayes, S.; Modi, A.T.; Mabhaudhi, T. African
Leafy Vegetables for Improved Human Nutrition and Food System Resilience in Southern Africa: A Scoping Review. Sustainability
2021, 13, 2896. [CrossRef]

Olugbade, Y.K.; Oluwasola, O.; Ayanwale, A.B.; Oyedele, D.]J. Information Use for Marketing Efficiency of Underutilized
Indigenous Vegetable. Int. |. Veg. Sci. 2019, 25, 138-145. [CrossRef]

Achigan-Dako, E.G.; Sogbohossou, O.E.; Maundu, P. Current knowledge on Amaranthus spp.: Research avenues for improved
nutritional value and yield in leafy amaranths in sub-Saharan Africa. Euphytica 2014, 197, 303-317. [CrossRef]

Moher, D.; Stewart, L.; Shekelle, P. All in the family: Systematic reviews, rapid reviews, scoping reviews, realist reviews, and
more. Syst. Rev. 2015, 4, 1-2. [CrossRef] [PubMed]

Arksey, H.; O'Malley, L. Scoping studies: Towards a methodological framework. Int. |. Soc. Res. Methodol. 2005, 8, 19-32. [CrossRef]
Babineau, J. Product Review: Covidence (Systematic Review Software). |. Can. Health Libr. Assoc. = J. L'association Bibliothéques
Santé Can. 2014, 35, 68. [CrossRef]

Kellermeyer, L.; Harnke, B.; Knight, S. Covidence and Rayyan. J. Med. Libr. Assoc. 2018, 106, 580-583. [CrossRef]

Peters, M.D.].; Marnie, C.; Tricco, A.C.; Pollock, D.; Munn, Z.; Alexander, L.; McInerney, P.; Godfrey, C.M.; Khalil, H. Updated
methodological guidance for the conduct of scoping reviews. [BI Evid. Implement. 2021, 19, 3-10. [CrossRef] [PubMed]

Munn, Z.; Peters, M.D ] ; Stern, C.; Tufanaru, C.; McArthur, A.; Aromataris, E. Systematic review or scoping review? Guidance for
authors when choosing between a systematic or scoping review approach. BMC Med. Res. Methodol. 2018, 18, 143. [CrossRef]
Chacha, J.S.; Laswai, H.S. Traditional Practices and Consumer Habits regarding Consumption of Underutilised Vegetables in
Kilimanjaro and Morogoro Regions, Tanzania. Int. J. Food Sci. 2020, 2020, 3529434. [CrossRef]

Gido, E.O.; Ayuya, O.I,; Owuor, G.; Bokelmann, W. Consumption intensity of leafy African indigenous vegetables: Towards
enhancing nutritional security in rural and urban dwellers in Kenya. Agric. Food Econ. 2017, 5, 14. [CrossRef]

Kansiime, M.K.; Ochieng, ].; Kessy, R.; Karanja, D.; Romney, D.; Afari-Sefa, V. Changing knowledge and perceptions of African
indigenous vegetables: The role of community-based nutritional outreach. Dev. Pract. 2018, 28, 480—493. [CrossRef]

Ochieng, J.; Afari-Sefa, V.; Karanja, D.; Kessy, R.; Rajendran, S.; Samali, S. How promoting consumption of traditional African
vegetables affects household nutrition security in Tanzania. Renew. Agric. Food Syst. 2018, 33, 105-115. [CrossRef]

Weinberger, K. Indigenous Vegetables in Tanzania: Significance and Prospects; AVRDC-World Vegetable Center: Tainan, Taiwan, 2004;
Volume 600.

Mampholo, B.M.; Sivakumar, D.; Thompson, A.K. Maintaining overall quality of fresh traditional leafy vegetables of Southern
Africa during the postharvest chain. Food Rev. Int. 2016, 32, 400-416. [CrossRef]

Keller, G.; Mndiga, H.; Maass, B. Production and consumption issues of traditional vegetables in Tanzania from the farmers’ point
of view. In Proceedings of the Rural Poverty Reduction Through Research for Development, 2004; p. 5.

Aubree, P.; Brunori, G.; Dvortsin, L.; Galli, F.; Gromasheva, O.; Hoekstra, F.; Karner, S.; Lutz, J.; Piccon, L.; Prior, A. Short Food
Supply Chains as Drivers of Sustainable Development; Laboratorio di Studi Rurali Sismondi: Pisa, Italy, 2013.

Jarzebowski, S.; Bourlakis, M.; Bezat-Jarzebowska, A. Short food supply chains (SFSC) as local and sustainable systems.
Sustainability 2020, 12, 4715. [CrossRef]

Stoilova, T. Diversity, conservation and use of traditional African vegetables. In Proceedings of the International Symposium
on Survey of Uses of Plant Genetic Resources to the Benefit of Local Populations, Antananarivo, Madagascar, 18-22 September
2017; pp. 1-6.

Pincus, L.; Croft, M.; Roothaert, R.; Dubois, T. African Indigenous Vegetable Seed Systems in Western Kenya. Econ. Bot. 2018,
72,380-395. [CrossRef]

Afari-Sefa, V.; Chagomoka, T.; Karanja, D.K.; Njeru, E.; Samali, S.; Katunzi, A.; Mtwaenzi, H.; Kimenye, L. Private contracting
versus community seed production systems: Experiences from farmer-led seed enterprise development of indigenous vegetables
in Tanzania. In ISHS Acta Horticulturae 1007, II All Africa Horticulture Congress; ISHS: Istanbul, Turkey, 2013; pp. 671-680.
Srinivasulu, R.; Victor, A.-S.; Daniel, K K; Richard, M.; Dannie, R.; Magesa, A.M,; Silivesta, S.; Radegunda, FK. Technical efficiency of
traditional African vegetable production: A case study of smallholders in Tanzania. |. Dev. Agric. Econ. 2015, 7, 92-99. [CrossRef]
Ngwene, B.; Neugart, S.; Baldermann, S.; Ravi, B.; Schreiner, M. Intercropping Induces Changes in Specific Secondary Metabolite
Concentration in Ethiopian Kale (Brassica carinata) and African Nightshade (Solanum scabrum) under Controlled Conditions. Front.
Plant Sci. 2017, 8, 12. [CrossRef]


https://doi.org/10.1503/cmaj.081229
https://doi.org/10.3390/su13052896
https://doi.org/10.1080/19315260.2018.1487497
https://doi.org/10.1007/s10681-014-1081-9
https://doi.org/10.1186/2046-4053-4-1
https://www.ncbi.nlm.nih.gov/pubmed/25554246
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.5596/c14-016
https://doi.org/10.5195/jmla.2018.513
https://doi.org/10.1097/XEB.0000000000000277
https://www.ncbi.nlm.nih.gov/pubmed/33570328
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1155/2020/3529434
https://doi.org/10.1186/s40100-017-0082-0
https://doi.org/10.1080/09614524.2018.1449814
https://doi.org/10.1017/S1742170516000508
https://doi.org/10.1080/87559129.2015.1094817
https://doi.org/10.3390/su12114715
https://doi.org/10.1007/s12231-018-9440-4
https://doi.org/10.5897/JDAE2014.0606
https://doi.org/10.3389/fpls.2017.01700

Sustainability 2024, 16, 9421 18 of 20

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Gogo, E.O.; Forster, N.; Dannehl, D.; Frommbherz, L.; Trierweiler, B.; Opiyo, A.M.; Ulrichs, C.; Huyskens-Keil, S. Postharvest UV-C
application to improve health promoting secondary plant compound pattern in vegetable amaranth. Innov. Food Sci. Emerg.
Technol. 2018, 45, 426-437. [CrossRef]

van’t Hag, L.; Danthe, J.; Handschin, S.; Mutuli, G.P.; Mbuge, D.; Mezzenga, R. Drying of African leafy vegetables for their
effective preservation: The difference in moisture sorption isotherms explained by their microstructure. Food Funct. 2020,
11, 955-964. [CrossRef]

Misci, C.; Taskin, E.; Dall’Asta, M.; Fontanella, M.C.; Bandini, F.; Imathiu, S.; Sila, D.; Bertuzzi, T.; Cocconcelli, P.S.; Puglisi, E.
Fermentation as a tool for increasing food security and nutritional quality of indigenous African leafy vegetables: The case of
Cucurbita sp. Food Microbiol. 2021, 99, 103820. [CrossRef]

Irungu, C.; Mburu, J.; Maundu, P.; Grum, M.; Hoeschle-Zeledon, I. Marketing of African leafy vegetables in Nairobi and its
implications for on-farm conservation of biodiversity. In Proceedings of the 1st International Conference on Indigenous Vegetables
and Legumes Prospectus for Fighting Poverty, Hunger and Malnutrition, Hyderabad, India, 12-15 December 2006; pp. 197-203.
Arumugam, S.; Govindasamy, R.; Simon, J.E.; Van Wyk, E.; Ozkan, B. Market outlet choices for African Indigenous Vegetables
(AIVs): A socio-economic analysis of farmers in Zambia. Agric. Food Econ. 2022, 10, 13. [CrossRef]

Thovhogi, F.; Gwata, E.T.; McHau, G.R.A_; Ntutshelo, N. Perceptions of end-users in Limpopo Province (South Africa) about the
Spider plant (Cleome gynandra L.). Genet. Resour. Crop Evol. 2021, 68, 605-614. [CrossRef]

Moyo, S.M.; Serem, J.C.; Bester, M.J.; Mavumengwana, V.; Kayitesi, E. The impact of boiling and in vitro human digestion
of Solanum nigrum complex (Black nightshade) on phenolic compounds bioactivity and bioaccessibility. Food Res. Int. 2020,
137,109720. [CrossRef] [PubMed]

Moyo, S.M.; Mavumengwana, V.; Kayitesi, E. Effects of cooking and drying on phenolic compounds and antioxidant activity of
African green leafy vegetables. Food Rev. Int. 2018, 34, 248-264. [CrossRef]

Moyo, S.M.; Serem, J.C.; Bester, M.].; Mavumengwana, V.; Kayitesi, E. Influence of boiling and subsequent phases of digestion on
the phenolic content, bioaccessibility, and bioactivity of Bidens pilosa (Blackjack) leafy vegetable. Food Chem. 2020, 311, 126023.
[CrossRef] [PubMed]

Mwema, C.; Crewett, W. Social Networks and Commercialisation of African Indigenous Vegetables in Kenya: A Cragg’s Double
Hurdle Approach. Cogent Econ. Financ. 2019, 7, 15. [CrossRef]

Mwema, C.M.; Crewett, W.; Lagat, ]. Smallholders’ Personal Networks in Access to Agricultural Markets: A Case of African
Leafy Vegetables Commercialisation in Kenya. J. Dev. Stud. 2021, 57, 2063-2076. [CrossRef]

Kansiime, M.K,; Bundi, M.; Nicodemus, J.; Ochieng, J.; Marandu, D.; Njau, S.S.; Kessy, R.F.,; Williams, F.; Karanja, D.; Tambo,
J.A; et al. Assessing sustainability factors of farmer seed production: A case of the Good Seed Initiative project in Tanzania. Agric.
Food Secur. 2021, 10, 15. [CrossRef]

Ntawuhunga, D.; Affognon, H.D.; Fiaboe, KK.M.; Abukutsa-Onyango, M.O.; Turoop, L.; Muriithi, B.W. Farmers’ knowledge, attitudes
and practices (KAP) on production of African indigenous vegetables in Kenya. Int. J. Trop. Insect Sci. 2020, 40, 337-349. [CrossRef]
Vivas, J.; Kim, M.K,; Takagi, C.; Kirimi, L. Adopting African Indigenous Vegetables: A Dynamic Panel Analysis of Smallholders
in Kenya. J. Agric. Resour. Econ. 2022, 48, 18. [CrossRef]

Rajendran, S.; Afari-Sefa, V.; Kessy, R.F.; Karanja, K.D.; Musebe, R.; Samali, S.; Makaranga, M. Technical efficiency of smallholders’
traditional African vegetable production in Tanzania: A stochastic frontier approach. In Proceedings of the 29th International
Horticultural Congress (IHC2014), Brisbane, Australia, 17-22 August 2014; pp. 241-249.

Keding, G.B.; Gramzow, A.; Ochieng, J.; Laizer, A.; Muchoki, C.; Onyango, C.; Hanson, P; Yang, R.Y. Nutrition integrated
agricultural extension—A case study in Western Kenya. Health Promot. Int. 2022, 37, daab142. [CrossRef]

Merchant, E.V.; Odendo, M.; Maiyo, N.; Govindasamy, R.; Morin, X.K.; Simon, J.E.; Hoffman, D.J. An evaluation of nutrition,
culinary, and production interventions using African indigenous vegetables on nutrition security among smallholder farmers in
Western Kenya. Front. Nutr. 2023, 10, 14. [CrossRef]

Abukutsa-Onyango, M.O. The Role of Universities in Promoting Underutilized Crops: The Case of Maseno University, Kenya.
In Proceedings of the International Symposium on Underutilized Plants for Food Security, Nutrition, Income and Sustainable
Development, Arusha, Tanzania, 31 January 2009; pp. 155-162.

Mubhanji, G.; Roothaert, R.L.; Webo, C.; Stanley, M. African indigenous vegetable enterprises and market access for small-scale
farmers in East Africa. Int. . Agric. Sustain. 2011, 9, 194-202. [CrossRef]

Bokelmann, W.; Ferenczi, Z.; Gevorgyan, E. Improving food and nutritional security in East Africa through African indigenous
vegetables: A case study of the horticultural innovation system in Kenya. In Proceedings of the 18th International Symposium on
Horticultural Economics and Management, Alnarp, Sweden, 31 May-3 June 2015; pp. 89-96.

Ochieng, J.; Schreinemachers, P.; Ogada, M.; Dinssa, E.F.; Barnos, W.; Mndiga, H. Adoption of improved amaranth varieties and
good agricultural practices in East Africa. Land Use Policy 2019, 83, 187-194. [CrossRef]

Bokelmann, W.; Huyskens-Keil, S.; Ferenczi, Z.; Stober, S. The Role of Indigenous Vegetables to Improve Food and Nutrition
Security: Experiences from the Project HORTINLEA in Kenya (2014-2018). Front. Sustain. Food Syst. 2022, 6, 806420. [CrossRef]
Mbugua, G.W.; Gitonga, L.; Ndungu, B.; Gatambia, E.; Manyeki, L.; Karoga, J. African Indigenous Vegetables and Farmer-
Preferences in Central Kenya. In Proceedings of the 1st All African Horticultural Congress, Nairobi, Kenya, 31 August-3
September 2009; pp. 479-485.


https://doi.org/10.1016/j.ifset.2018.01.002
https://doi.org/10.1039/C9FO01175G
https://doi.org/10.1016/j.fm.2021.103820
https://doi.org/10.1186/s40100-022-00235-6
https://doi.org/10.1007/s10722-020-01009-z
https://doi.org/10.1016/j.foodres.2020.109720
https://www.ncbi.nlm.nih.gov/pubmed/33233289
https://doi.org/10.1080/87559129.2017.1289384
https://doi.org/10.1016/j.foodchem.2019.126023
https://www.ncbi.nlm.nih.gov/pubmed/31864189
https://doi.org/10.1080/23322039.2019.1642173
https://doi.org/10.1080/00220388.2021.1971650
https://doi.org/10.1186/s40066-021-00289-7
https://doi.org/10.1007/s42690-019-00085-8
https://doi.org/10.22004/ag.econ.316750
https://doi.org/10.1093/heapro/daab142
https://doi.org/10.3389/fnut.2023.1154423
https://doi.org/10.3763/ijas.2010.0561
https://doi.org/10.1016/j.landusepol.2019.02.002
https://doi.org/10.3389/fsufs.2022.806420

Sustainability 2024, 16, 9421 19 of 20

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.
101.
102.
103.
104.
105.
106.
107.

108.

109.

110.

111.

112.

113.
114.

115.

Ochieng, J.; Afari-Sefa, V.; Karanja, D.; Rajendran, S.; Silvest, S.; Kessy, R. Promoting consumption of traditional African vegetables
and its effect on food and nutrition security in Tanzania. In Proceedings of the Fifth International Conference, Addis Ababa,
Ethiopia, 23-26 September 2016.

Van der Hoeven, M.; Osei, ].; Greeff, M.; Kruger, A.; Faber, M.; Smuts, C.M. Indigenous and traditional plants: South African
parents’ knowledge, perceptions and uses and their children’s sensory acceptance. ]. Ethnobiol. Ethnomed. 2013, 9, 78. [CrossRef]
Dweba, T.P.; Mearns, M.A. Conserving indigenous knowledge as the key to the current and future use of traditional vegetables.
Int. ]. Inf. Manag. 2011, 31, 564-571. [CrossRef]

Kessy, R.E,; Ochieng, J.; Afari-Sefa, V.; Chagomoka, T.; Nenguwo, N. Solar-Dried Traditional African Vegetables in Rural Tanzania:
Awareness, Perceptions, and Factors Affecting Purchase Decisions. Econ. Bot. 2018, 72, 367-379. [CrossRef]

Sogbohossou, O.E.D.; Achigan-Dako, E.G.; Assogba Komlan, F.; Ahanchede, A. Diversity and Differential Utilization of Amaran-
thus spp. along the Urban-Rural Continuum of Southern Benin. Econ. Bot. 2015, 69, 9-25. [CrossRef]

Chipungahelo, M.S. Knowledge sharing strategies on traditional vegetables for supporting food security in Kilosa District,
Tanzania. Libr. Rev. 2015, 64, 229-247. [CrossRef]

Aberman, N.-L.; Gelli, A.; Agandin, J.; Kufoalor, D.; Donovan, J. Putting consumers first in food systems analysis: Identifying
interventions to improve diets in rural Ghana. Food Secur. 2022, 14, 1359-1375. [CrossRef]

Gelli, A.; Hawkes, C.; Donovan, J.; Harris, J.; Allen, S.L.; De Brauw, A.; Henson, S.; Johnson, N.; Garrett, J.; Ryckembusch, D. Value
Chains and Nutrition: A Framework to Support the Identification, Design, and Evaluation of Interventions; International Food Policy
Research Institute: Washington, DC, USA, 2015.

Padulosi, S.; Amaya, K.; Jager, M.; Gotor, E.; Rojas, W.; Valdivia, R. A Holistic Approach to Enhance the Use of Neglected and
Underutilized Species: The Case of Andean Grains in Bolivia and Peru. Sustainability 2014, 6, 1283-1312. [CrossRef]

Faber, M.; Van Jaarsveld, P.; Wenhold, F.; Van Rensburg, J. African leafy vegetables consumed by households in the Limpopo and
KwaZulu-Natal provinces in South Africa. S. Afr. J. Clin. Nutr. 2010, 23. [CrossRef]

Dinssa, F.; Hanson, P.; Dubois, T.; Tenkouano, A.; Stoilova, T.; Hughes, ].d.A.; Keatinge, ]. AVRDC—The World Vegetable Center’s
women-oriented improvement and development strategy for traditional African vegetables in sub-Saharan Africa. Eur. ]. Hortic.
Sci. 2016, 81, 91-105. [CrossRef]

Yang, R.Y.; Fischer, S.; Hanson, PM.; Keatinge, ].D.H. Increasing micronutrient availability from food in sub-Saharan Africa
with indigenous vegetables. In Proceedings of the ACS Symposium Series; American Chemical Society: Washington, DC, USA,
2013; pp. 231-254.

Uusiku, N.P.;; Oelofse, A.; Duodu, K.G.; Bester, M.].; Faber, M. Nutritional value of leafy vegetables of sub-Saharan Africa and
their potential contribution to human health: A review. J. Food Compos. Anal. 2010, 23, 499-509. [CrossRef]

van Jaarsveld, P; Faber, M.; van Heerden, I.; Wenhold, F.; van Rensburg, W.]J.; van Averbeke, W. Nutrient content of eight African
leafy vegetables and their potential contribution to dietary reference intakes. J. Food Compos. Anal. 2014, 33, 77-84. [CrossRef]
Chiweshe, M.K.; Bhatasara, S. Women in Agriculture in Contemporary Africa. In The Palgrave Handbook of African Women’s Studies;
Yacob-Haliso, O., Falola, T., Eds.; Springer International Publishing: Cham, Switzerland, 2021; pp. 1601-1618.

Patil, B.; Babus, V.S. Role of women in agriculture. Int. ]. Appl. Res. 2018, 4, 109-114.

Doss, C.; Meinzen-Dick, R.; Quisumbing, A.; Theis, S. Women in agriculture: Four myths. Glob. Food Secur. 2018, 16, 69-74. [CrossRef]
Onyalo, P.O. Women and agriculture in rural Kenya: Role in agricultural production. Int. |. Humanit. Soc. Sci. 2019, 4, 1-10.
Azzarri, C.; Nico, G. Sex-disaggregated agricultural extension and weather variability in Africa south of the Sahara. World Dev.
2022, 155, 105897. [CrossRef]

Oelke, N.D.; Lima, M.A.D.d.S.; Acosta, A.M. Knowledge translation: Translating research into policy and practice. Rev. Gauch.
Enferm. 2015, 36, 113-117. [CrossRef]

Slabbert, M.M.; van Rensburg, W.S.].; Spreeth, M.H. Screening for Improved Drought Tolerance in the Mutant Germplasm of
African Leafy Vegetables: Amaranth (Amaranthus tricolor) and Cowpea (Vignha inguiculata). In Proceedings of the 2nd International
Symposium on Underutilized Plant Species—Crops for the Future—Beyond Food Security, Kuala Lumpur, Malaysia, 27 June-1
July 2011; pp. 477-484.

CGIAR. Tackling Diet Challenges in Tanzania: The Fresh End-to-End Approach. Available online: https://www.cgiar.org/news-
events/news/tackling-tanzanias-diet-challenges-the-fresh-end-to-end-approach/ (accessed on 23 April 2024).

Tricco, A.C,; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.J.; Horsley, T.; Weeks, L.; et al.
PRISMA Extension for Scoping Reviews. (PRISMAScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467—473. [CrossRef]
Porter, M.E. Porter’s Value Chain Model. What Is Value Chain. In Competitive Advantage: Creating and Sustaining Superior
Performance; The Free Press: Los Angeles, CA, USA, 1985.

Gockowski, J.; Mbazo’o, J.; Mbah, G.; Fouda Moulende, T. African traditional leafy vegetables and the urban and peri-urban poor.
Food Policy 2003, 28, 221-235. [CrossRef]

Applequist, W. African Indigenous Vegetables in Urban Agriculture. Econ. Bot. 2010, 64, 180-181.

Agbugba, LK.; Okechukwu, FO.; Solomon, R.J. Challenges and strategies for improving the marketing of indigenous leafy
vegetables in nigeria. ]. Home Econ. Res. 2011, 15, 11-20.

Seeiso, M.; Materechera, S.A. Effect of phosphorus fertilizer and leaf cutting technique on biomass yield and crude protein content
of two African indigenous leafy vegetables. Asia Life Sci. 2013, 33-50.


https://doi.org/10.1186/1746-4269-9-78
https://doi.org/10.1016/j.ijinfomgt.2011.02.009
https://doi.org/10.1007/s12231-018-9434-2
https://doi.org/10.1007/s12231-014-9294-3
https://doi.org/10.1108/LR-10-2014-0105
https://doi.org/10.1007/s12571-022-01277-w
https://doi.org/10.3390/su6031283
https://doi.org/10.1080/16070658.2010.11734255
https://doi.org/10.17660/eJHS.2016/81.2.3
https://doi.org/10.1016/j.jfca.2010.05.002
https://doi.org/10.1016/j.jfca.2013.11.003
https://doi.org/10.1016/j.gfs.2017.10.001
https://doi.org/10.1016/j.worlddev.2022.105897
https://doi.org/10.1590/1983-1447.2015.03.55036
https://www.cgiar.org/news-events/news/tackling-tanzanias-diet-challenges-the-fresh-end-to-end-approach/
https://www.cgiar.org/news-events/news/tackling-tanzanias-diet-challenges-the-fresh-end-to-end-approach/
https://doi.org/10.7326/M18-0850
https://doi.org/10.1016/S0306-9192(03)00029-0

Sustainability 2024, 16, 9421 20 of 20

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Maseko, I.; Mabhaudhi, T.; Tesfay, S.; Araya, H.T.; Fezzehazion, M.; Du Plooy, C.P. African Leafy Vegetables: A Review of Status,
Production and Utilization in South Africa. Sustainability 2018, 10, 16. [CrossRef]

Senyolo, G.M.; Wale, E.; Ortmann, G.F. Analysing the value chain for African leafy vegetables in Limpopo Province, South Africa.
Cogent Soc. Sci. 2018, 4, 16. [CrossRef]

Abel, O.B.; Gor, C.O.; Okuro, S.0.; Omanga, P.A.; Bokelmann, W. The African Indigenous Vegetables Value Chain Governance in
Kenya. Stud. Agric. Econ. 2019, 121, 41-52. [CrossRef]

Dehayem-Kamadjeu, A.; Okonda, J. X-ray fluorescence analysis of selected micronutrients in ten african indigenous leafy
vegetables cultivated in Nairobi, Kenya. Pan Afr. Med. ]. 2019, 33, 296. [CrossRef]

Ndinya, C.A. The Genetic Diversity of Popular African Leafy Vegetables in Western Kenya. In Genetic Diversity in Horticultural
Plants; Sustainable Development and Biodiversity; Nandwani, D., Ed.; Springer International Publishing Ag: Cham, Switzerland,
2019; Volume 22, pp. 127-159.

Ayenan, M.A.T.; Aglinglo, L.A.; Zohoungbogbo, H.P.F,; N'Danikou, S.; Honfoga, J.; Dinssa, EEF.; Hanson, P.; Afari-Sefa, V. Seed
Systems of Traditional African Vegetables in Eastern Africa: A Systematic Review. Front. Sustain. Food Syst. 2021, 5, 12. [CrossRef]
Irakoze, M.L.; Wafula, E.N.; Owaga, E. Potential Role of African Fermented Indigenous Vegetables in Maternal and Child
Nutrition in Sub-Saharan Africa. Int. J. Food Sci. 2021, 2021, 11. [CrossRef]

Emmanuel, O.C.; Babalola, O.O. Amaranth production and consumption in South Africa: The challenges of sustainability for
food and nutrition security. Int. J. Agric. Sustain. 2022, 20, 449-460. [CrossRef]

Elolu, S.; Byarugaba, R.; Opiyo, A.M.; Nakimbugwe, D.; Mithofer, D.; Huyskens-Keil, S. Improving nutrition-sensitive value
chains of African indigenous vegetables: Current trends in postharvest management and processing. Front. Sustain. Food Syst.
2023, 7, 8. [CrossRef]

Kodzwa, ].J.; Madamombe, G.; Masvaya, E.N.; Nyamangara, ]. Optimization of African indigenous vegetables production in sub
Saharan Africa: A review. CABI Agric. Biosci. 2023, 4, 10. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/su10010016
https://doi.org/10.1080/23311886.2018.1509417
https://doi.org/10.7896/j.1818
https://doi.org/10.11604/pamj.2019.33.296.19501
https://doi.org/10.3389/fsufs.2021.689909
https://doi.org/10.1155/2021/3400329
https://doi.org/10.1080/14735903.2021.1940729
https://doi.org/10.3389/fsufs.2023.1118021
https://doi.org/10.1186/s43170-023-00184-0

	Introduction 
	Traditional African Vegetables (TAVs) 
	Value Chain Concept for Knowledge Translation Across the TAV Value Chain 
	Knowledge and Knowledge Translation Across the TAV Value Chain 
	Objective 
	Review Questions 

	Materials and Methods 
	Literature Identification and Data Sources 
	Study Selection 
	Data Charting and Reporting 

	Results 
	Overview of Included Studies 
	What Is the Available Evidence? (Type of Evidence, How/Where the Evidence Was Created (Review Question 1) 
	What Is the Focus of the Evidence?—Phase of Value Chain, Attributes of TAVs Investigated (Review Question 2) 
	Definition of Traditional African Vegetables 
	Traditional African Vegetables Mostly Studied 
	The Traditional African Vegetable Value Chain Components Studied 

	Knowledge Translation Components That Are Covered in the Literature 

	Discussion 
	Limitations 
	Conclusions 
	Appendix A
	References

