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Spider plant (Cleome gynandra L, Cleomaceae) is used in many parts of the world as an emergency
crop, enabling populations to survive periods of hunger and famine. It is a leafy vegetable much
appreciated by local populations, whose tender leaves and stems are used to prepare a variety of local
dishes. The aim of this study was to gain insight into the perceptions and preferences of stakeholders
in the C. gynandra L. (Cleomaceae) value chain in Burkina Faso. One hundred and twenty stakeholders
from different socio-professional groups took part in the study. The scoring matrix method was used.
This scoring system assigns scores on a scale from 0 to 5. A score of zero (0) is assigned if the
genotype is not interesting, and a score of five (05) if the genotype is considered very interesting for the
traits considered by the stakeholders. Notes 1, 2, 3 and 4, respectively for the least interesting to the
most interesting genotypes. Six selection criteria were thus identified by the players in the value chain.
These included plant height, number of primary branches, leaf biomass, low pubescence, leaf and twig
tenderness, ease of cooking, less bitter taste and high market value. The OUA10, OUA9, KOM2 and
MAN genotypes were preferred by all players in the value chain. Further breeding work based on these
genotypes will eventually enable the extension of high-performance varieties for the benefit of local
populations.
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INTRODUCTION

Strategies that rely on participatory appraisal in the
breeding process are often associated with the
implementation of participatory selection (Ceccarelli et
al.,, 2001; Sakandé et al., 2022b). Indeed, they enable
selection to be integrated into numerous experimental

sites where farmers have specific knowledge of
environmental conditions and the characteristics of plants
adapted to them. Exploiting genotype-environment
interactions to develop locally adapted varieties through
participatory breeding has been proposed as a solution
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for variety development (Sperling et al., 2001; Sakandé et
al., 2022a, 2023b). The integration of this traditional
knowledge is therefore an important step towards the
adoption of new genotypes and the development of a
sustainable management strategy for leafy vegetables,
including Cleome gynandra.

In Burkina Faso, C. gynandra was once used in
emergency food situations such as famine, floods and
drought (Millogo-Rasolodimby, 2001). On a social level,
several local dishes with identity connotations, including
the best-known Badenda and Kanzaga, are prepared
with the leaves and young stems of this leafy vegetable,
and are highly prized by Burkinabé populations,
especially during festive ceremonies (Tarnagda et al.,
2019). The tender leaves and twigs of C. gynandra are
also used to prepare leafy sauces, eaten with rice or "td",
and to prepare couscous mixed with cereal flour or
peanut paste (Konkobo-Yaméogo et al.,, 2002). As a
result, leaves and young stalks are increasingly sold on
rural and urban markets, but demand is higher in towns
than in the countryside (Bosire, 2014). The sale of C.
gynandra leaves and young stems generates substantial
income for the various players in the value chain, the
majority of whom are women (Abugre et al., 2011). The
use of C. gynandra in the preparation of babenda (a local
dish) and other local dishes, and the marketing of the
latter, earns sellers enormous foreign exchange
(Tarnagda et al., 2019). In addition to the leaves, the
seeds are also sold on local markets (Kiébré, 2016).

Indeed, the selection and development and/or
dissemination of C. gynandra varieties require the
participation of all stakeholders. Breeding work must be
participatory, so as to take into account all the needs of
the various players in the C. gynandra value chain.
According to Weltzien et al. (2008), any breeding
program must integrate growers as an integral
component of the process, with a clear division of tasks
between researchers and growers based on their specific
skills and knowledge. However, Kiebré (2016) noted a
concentration of farmers' selection criteria on a small
number of C. gynandra (Cleomaceae) genotypes.

The aim of the present study was to gain insight into
the perceptions of stakeholders in the C. gynandra
genotype chain in Burkina Faso. Specifically, the aims
were (i) to identify the selection criteria used by
stakeholders in Burkina Faso; (ii) to identify the traits of
interest to stakeholders in the value chain, and (iii) to
select a batch of genotypes from which selection work
will continue for the development of future C. gynandra
varieties in Burkina Faso.

MATERIALS AND METHODS
Plant
The plant material consists of 36 genotypes of C. gynandra L.

collected in 2019 from gardeners in Burkina Faso's three climatic
zones: Sudan, Sudan-Sahelian, and Sahelian. As C. gynandra is

still in protoculture, the number of genotypes varies from one zone
to another. Thus, six genotypes were collected in the Sudanian
zone, three genotypes in the Sahelian zone and 27 genotypes in
the Sudano-Sahelian zone (Figure 1).

The collection comprises 17 genotypes with green morphotypes,
11 genotypes with light violet morphotypes and 9 genotypes with
dark purple morphotypes (Figure 2 and Table 1).

Experimental

The study was carried out in three climatic zones (experimental
sites) and mobilized 120 value chain actors, including 40 actors per
climatic zone (experimental site). At each site, stakeholders from
the locality, taking into account gender and the different links in the
value chain, that is, producers, retailers and consumers, took part in
the activity.

As Spider plant is more commonly cultivated by women. In each
climatic zone (experimental site), there were 40 actors, of whom 25
women (62.5%) and 15 men (37.5%) took part in the activity.

Each link, made up of men and women, determined its own
selection criteria, ranked the genotypes in order of preference and
identified the best ones.

The matrix scoring method was used (Diouf et al., 2007). This
scoring system assigns scores on a scale from 0 to 5. A score of
zero (0) is assigned when the genotype is uninteresting, and a
score of five if the genotype is considered very interesting for the
traits considered by the stakeholders. Notes 1, 2, 3, and 4,
respectively for the least interesting to the most interesting
genotypes. The methodology was explained to the participants and
a demonstration given before their visit. Empty pots were placed on
each line, and each participant placed cowpea seeds in each pot
corresponding to the score he or she had assigned to the genotype.
After each participant had passed through, the number of seeds for
each genotype was counted and recorded on a sheet prepared for
this purpose. From these scores, an average attribute score was
calculated for each genotype. Finally, focus group discussions were
held to find out the selection criteria and characteristics of interest
to the players in the value chain, and to propose the genotypes
preferred by the various links.

Data analysis

The Excel V.16 spreadsheet and SPSS (Statistical Package for the
Social Sciences) software (version 20) were used to process and
analyze participatory breeding data.

The Excel V.16 spreadsheet was used to enter and process the
data collected. It was used to produce descriptive statistics
(frequencies, pivot tables, averages, standard deviations) with the
aim of finding out the perceptions of value chain players on the
preferences of C. gynandra attributes were ranked at the level of
each link using the mean score.

SPSS. 20 software was used for Kendall's concordance test. This
test assesses the concordance of the judgments made by the
various links in the value chain. The closer the value of Kendall's
coefficient is to 1, the more closely the rankings match.

RESULTS

Selection criteria proposed by value chain players

The criteria selected by value chain players can be
grouped into six categories, namely agronomic
performance (high leaf biomass), color of plant organs,
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Figure 1. Map showing genotype collection locations.

Figure 2. Different morphotypes observed at the three sites. A: Green morphotype; B: Violet-
dark morphotype; C: Violet-light morphotype.

pest resistance, ease of cooking, taste and market value (Table 2). For growers, for example, agronomic
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Table 1. Genotypes classification used, their morphotypes, and climatic origin.

performance, morphotype color and pest resistance were

No. Genotype code Morphotype Climate zone
1 OUA9 Green Sudan-Sahel
2 OUA10 Green Sudan-Sahel
3 OUAl Green Sudan-Sahel
4 OUA3 Green Sudan-Sahel
5 OUA2 Green Sudan-Sahel
6 BOB3 Green Sudanese
7 KOuU Green Sudan-Sahel
8 KOM1 Green Sudan-Sahel
9 KOM2 Dark purple Sudan-Sahel
10 OUAG Green Sudan-Sahel
11 GAN Green Sudan-Sahel
12 BOB2 Green Sudanese
13 REO2 Light violet Sudan-Sahel
14 MAN Light violet Sudan-Sahel
15 TEN Light violet Sudan-Sahel
16 DED2 Dark purple Sudan-Sahel
17 Z0U Light violet Sudan-Sahel
18 DED3 Dark purple Sudan-Sahel
19 OUA7 Green Sudan-Sahel
20 GOuU Light violet Sudan-Sahel
21 BOB4 Light violet Sudanese
22 DED1 Dark purple Sudan-Sahel
23 KAY2 Green Sahelian
24 OUA5 Green Sudan-Sahel
25 OHG Dark purple Sahelian
26 BOB1 Dark purple Sudanese
27 DED4 Dark purple Sudan-Sahel
28 FAD Light violet Sudan-Sahel
29 MOG Green Sudan-Sahel
30 BOND Green Sudanese
31 ZOR Green Sudan-Sahel
32 KOM3 Dark purple Sudan-Sahel
33 KAY1 Light violet Sahelian
34 REO 1 Light violet Sudan-Sahel
35 DED5 Dark purple Sudan-Sahel
36 BOB6 Light violet Sudanese

Table 2. Frequencies of criteria used by value chain players to select genotypes of interest.

Leaf attributes and tender stems

Producers (%)

Consumers (%)

Retailers (%)

Color 84 64 84
Agronomic 97 54 65
Pest resistance 82 34 28
Easy to cook 41 87 64
Taste 28 91 56
Market value 32 81 94

the most important criteria. For consumers, market value,



Sakande et al. 5

Table 3. Characteristics of interest identified by the various links in the value chain.

Features of interest

Producers (%)

Consumers (%) Retailers (%)

Plant height 80 64 61

Fresh biomass 94 54 65

Plant vigor 82 34 28

Leaf tenderness 71 96 92

Aroma 28 71 84

Good germination 62 33 43

High nutritional value 32 82 81
Table 4. Producer link attribute rankings.
Genotype OUA9 OUA10 BOB3 MAN DED3 KOU OUA2 OUA1l KOM1 BOB4
Morphotype Green Green Green Purple-light  Dark purple  Green Green Purple-light  Purple-light Green
Average score 3.83 3.78 3.79 3.64 3.61 3.58 3.55 3.47 3.38 3.36

Scale 1 to 5 (1=very poor, 2=poor, 3=average, 4=good, 5=very good) Kendall’'s Concordance Coefficient (W) = 0.72 Asymp. Sig = 0.000.

taste and ease of cooking were the criteria for choosing
the local leafy vegetables consumed, including C.
gynandra. On the other hand, color and market value
were the decisive criteria for retailers.

C. gynandra features of interest identified

The characteristics selected by the players in the value
chain can be grouped into seven (7) categories. For
growers, the characteristics of interest were plant height,
high leaf biomass, leaflet length and width, plant vigor,
high number of branches, good germination, and green
color.

For consumers and retailers, leaf tenderness, less
bitter taste, aroma, nutritional value, habit and pleasure of
eating these leafy vegetables were the characteristics of
interest (Table 3).

Identification of preferred genotypes according to
value chain players

Identification of genotypes preferred by producers

Among the 10 genotypes preferred by growers, there are
six genotypes of the green morphotype, three genotypes
of the violet-light morphotype and one genotype of the
violet-dark  morphotype. Kendall's coefficient  of
concordance is 0.72 and is highly significant for the
assessment of the different links in the value chain (Table
4).

Identification of retailers' preferred genotypes

Of the 10 best genotypes rated by retailers, seven were

of the green morphotype, one of the Vviolet-light
morphotype and two of the violet-dark morphotype (Table
5).

Identification of consumer-preferred genotypes

Of the top 10 genotypes preferred by consumers, six are
of the green morphotype, two of the violet-light
morphotype and two of the violet-dark morphotype (Table
6).

Identification of genotypes preferred by all links

The value chain players' preference for C. gynandra
genotypes varied from one link to another and from one
site to another. Indeed, genotypes OUA9, OUA10, BOB3
and MAN were the genotypes preferred by all links in the
value chain.

DISCUSSION

The perceptions of the players in the value chain enabled
us to identify the main selection criteria, list the traits of
interest to the various players and identify the genotypes
preferred by the different links in the chain. Genotype
selection criteria are identical at all three sites, but the
order of priority varies according to the different groups of
players in the value chain. For example, agronomic
performance (especially productivity) is the main criterion
used by growers when choosing varieties, while culinary
aspects, notably ease of cooking (low fiber content) and
taste, are the main criteria used by retailers and
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Table 5. Merchant link attribute rankings.

Genotype OUA9 OUA10 BOB3 MAN GAN DED4 OUA2 OUA5 OUA1 BOND
Morphotypes Green Green Green Purple-light Dark purple Dark purple Green  Green  Green Green
Average score  4.14 4.11 4.07 4.04 4.00 3.93 3.86 3.7 3.75 3.71
Scale 1 to 5 (1=very poor, 2=poor, 3=average, 4=good, 5=very good) Kendall’s Concordance Coefficient (W) = 0.72 Asymp. Sig = 0.000.
Table 6. Consumer link attribute rankings.
Genotype BOB2 BOB3 MAN BOB6 OUA3 DED3 MOG  OUA1l0 BOB1 OUA9
Morphotypes Green  Green Purple-light Dark purple Green Dark purple Green  Green Dark purple  Green
Average score  4.15 3.82 3.79 3.76 3.71 3.59 3.50 3.47 3.41 3.35

Scale 1 to 5 (1=very poor, 2=poor, 3=average, 4=good, 5=very good) Kendall's Concordance Coefficient (W) = 0.72 Asymp. Sig = 0.000.

consumers. According to Broutin et al. (2005), preference
criteria are above all visual (color, size, tenderness of
leaves, etc.), agronomic, aromatic and taste-related.

The green morphotype is preferred by all these players,
as its demand and market value are higher than those of
other morphotypes. What's more, according to the
players, especially the growers, this morphotype has
higher agronomic performance than the others. This
assertion is confirmed by the results of Sakandé (2023)
and Kiébré (2016), who also reported that, as a result of
selection oriented towards this morphotype, its agronomic
performance would be superior to that of the others. The
choice of this morphotype would also be justified by the
fact that the players consider the leaves of this
morphotype to be less bitter, and well-flavored with a
shorter cooking time than that of the violet-dark
morphotype. According to Chalker-Scott (1999), the fiber
content in the different morphotypes, which determines
cooking time, is an adaptive trait to environmental
stresses. This can be a major constraint to C. gynandra
production in arid zones or in the off-season, where
harsher climatic conditions lead to an increase in fiber in
the various organs. As for the bitter taste, it is thought to
be linked to the high levels of tannin present in the leaves
and twigs of leafy vegetables (Ajaiyeoba, 2000).
However, no studies have yet been carried out to
determine the proportions of tannin in the different
morphotypes of C. gynandra, to confirm or refute what
the players have reported.

The color of morphotypes is an indicator of the
presence of phytochemical compounds such as
carotenoids, lycopene, and anthocyanin. Studies by
Bonti-Ankomah and Yiridoe (2006) showed that consumer
preferences for healthy leafy vegetables including C.
gynandra are based more on perceptions of desirable
product characteristics than on conventional production
alternatives. In addition to the preference criteria
identified, other traits such as nutritional value and
medicinal properties influence consumer preferences.

Verbeke et al. (2000) and Piyasiri et al. (2002) have
shown that price is also a search attribute enabling the
consumer to evaluate the product before purchase. In
Burkina Faso, most consumers are becoming aware of
their food needs and are becoming increasingly selective.
In addition to the intrinsic attributes of leafy vegetables,

Burkinabe consumers prefer inexpensive leafy
vegetables.
In addition, Kendall's concordance coefficient, a

measure of the strength of judgment in preference
assessment, showed different levels of agreement on
genotype ranking among actors in different links of the
value chain.

The strongest agreement in rating was observed
among the links in the value chain (W =0.72). This high
value of the concordance coefficient shows a high degree
of conformity in the assessment of the different players.
Four genotypes, OUA9, OUA10, BOB3 and MAN, were
also selected by all the links in the value chain. Three of
these four genotypes preferred by value chain players
are green morphotypes. As a result, their technical
production itinerary needs to be mastered, and they need
to be popularized.

Conclusion

This study has enabled us to identify the selection criteria
and traits of interest proposed by local players in the
value chain. The most important criteria for growers were
agronomic and morphological. Color and the market
value of the leaves were the most important criteria for
retailers. For consumers, the main criteria were market
value, taste and ease of cooking.

Of the three morphotypes, the green morphotype is the
most prized by value chain players in the three localities.
The study identified a batch of four interesting genotypes
(OUA9, OUA10, BOB3 and MAN) which are the favorites
of the three links in the value chain. The results obtained



in this study represent an important step forward in the
varietal selection of C. gynandra in Burkina Faso.
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