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Biodiversity conservation in home gardens: traditional knowledge, use patterns and implications
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Hounnakpon Yédomonhana, Romain Lucas Glèlè Kakaïa and Achille Ephrem Assogbadjoa

aLaboratory of Applied Ecology, Faculty of Agronomic Sciences, University of Abomey-Calavi, 01 BP: 526, Cotonou, Benin; bEcole
Nationale Supérieure des Sciences et Techniques Agronomiques, Université d’Agriculture de Kétou, BP: 95, Kétou, Bénin; cInternational
Ecosystem Management Partnership (IEMP), United Nations Environment Programme, c/o Institute of Geography and Natural
Resources Research, Chinese Academy of Sciences, No. 11A Datun Rd, Beijing 100101, China

There is increasing interest in home gardens (HGs) as biodiversity hot spots. However, knowledge on how sociocultural
characteristics and environment influence knowledge and management of HG species is still limited. Eliciting these links
helps illustrate how HG could conserve biodiversity. This study addressed the following hypotheses: (i) age and gender
shape the knowledge of HG species; (ii) knowledge on HG species varies across phytochorological zones; (iii) use values
(UVs) of HG species are correlated to their ecological importance and (iv) HG species is mostly used for food and medicinal
purposes. Data were collected from 285 HGs, across three phytochorological zones of Benin, using semi-structured
interviews. Quantitative analyses were performed using ethnobotanical indexes and statistical tests. Our results confirmed
our assumptions except for hypothesis (i). Gender and age did not determine knowledge on HG species. Nevertheless,
noticeable differences were encountered among the zones regarding species, knowledge and use types. UV and ecological
importance were highly correlated. Our results support the point that HGs sustain food and medicine supply while
contributing to conservation of local biodiversity. However, with modern mutations, HGs are unlikely to be preserved if
they are not actively mainstreamed in production and conservation policies.

Keywords: gender; age; use value; ecological importance; West Africa

1. Introduction

Tropical ecosystems have undergone drastic changes in
terms of habitat loss, fragmentation and conversion to
agriculture (Laurance 2007). To curb this trend, the
Conference of the Parties to the Convention on
Biological Diversity (COP VI/26) committed to achiev-
ing a significant reduction in the rate of biodiversity loss
by 2010. There is increasing evidence that traditional
agroforestry systems (on-farm conservation) stand as a
promising option to achieve this goal (Gardner et al.
2009; Teklay et al. 2013). Such systems can help miti-
gate ecosystem degradation while providing food and
economic opportunities to rural people (Brandt et al.
2012). Among these traditional agroforestry systems,
home gardens (HGs) are receiving increasing attention.

An HG refers to a small fenced plot close to a farm-
er’s homestead, where annual, biennial and/or perennial
cultivated species are grown in beds (Vogl & Vogl-
Lukasser 2003; Galluzi et al. 2010). In many places
across the world, home gardening is a traditional conser-
vation system, where some key versatile plant species are
grown by local farmers near their houses (Galluzi et al.
2010). Many studies have focused on HGs, investigating
their potential to host biodiversity or to alleviate poverty
(Reyes-Garcia et al. 2010; Fraser et al. 2011; Salako et al.
2014). The role of HGs as repositories of biological
diversity has been acknowledged through a

comprehensive and interdisciplinary investigation of
their agro-biodiversity. However, it is not well known
whether local people still have the necessary knowledge
to preserve this system.

Traditional knowledge is important in the course of
a broad range of questions related to the relationship
between humans and nature (Souto & Ticktin 2012).
Traditional knowledge is not a static entity for any set
of skills in any culture, and people often change their
techniques when easier methods become available.
Different groups of people in various parts of the
world perceive and interact with nature differently
and have different traditions of environmental knowl-
edge (Nakashima et al. 2012). In the tropics, small-
scale farmers rely on HGs for invaluable livelihood
services, such as food security, medicinal plants and
market alternatives (Camou-Guerrero et al. 2008; Souto
& Ticktin 2012). Customs, traditions and aesthetic
preferences are instrumental in determining the overall
aspect of the gardens (Smith et al. 2006; Brandt et al.
2012). Indeed, different crops or varieties are often
maintained because of the significance of each in a
family’s traditions or preferences. For instance, Italian
gardeners insist that a species has a better taste than
another or is more suited for preparing a certain time-
honoured recipe or because they fulfil aesthetic
requirements (Portis et al. 2004). Since different
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cultures live in different environment, one may expect
their knowledge and use of HG species to differ.

Reyes-Garcia et al. (2010) found that household mem-
bers generally share HG responsibilities and that many HG
characteristics vary with the distribution of gardening
tasks. Men and women also differ in how they use garden
products, with women favouring household consumption
versus sale or gifting (Reyes-Garcia et al. 2010). Thus, the
influence of gender on the choice of species maintained in
a garden has been shown. Yet, a comprehensive investiga-
tion of how age categories of owners affect HG species
choice is still lacking. A study investigating leafy vegeta-
ble management by farmers showed that the richness and
composition of species managed by households are shaped
by the age of household-heads and land ownership by
women (Avohou et al. 2012). Leafy vegetables have also
been illustrated as the most prominent species in HGs
(Salako et al. 2014). Thus, gender and age could also
shape the knowledge of HG species.

HGs are also found in West African countries, where
some key species are kept by local farmers near their
houses. The literature on their importance, diversity and
management is however relatively poor. Much of the
available literature focused on the biodiversity they
host and their potential to conserve threatened species
and crop wild relatives (Salako et al. 2014).
Investigating traditional knowledge on HGs and how
this knowledge shapes the choice of species across
gender and age could help better illustrate how HGs
could sustainably conserve biodiversity.

Benin, like most West African countries, is covered
by three contrasting phytochorological zones: the
Guineo-Congolean zone, the Sudano-Guinean transition
zone and the Sudanian zone (White 1983; Akoègninou
et al. 2006). The following sociolinguistic groups are
the most prominent in these zones: Fon and Holli in the
Guineo-Congolean zone; Anii, Itcha and Nago in the
Sudano-Guinean zone; Ditamari, Gourmantche and
Waama in the Sudanian zone (Assogbadjo et al. 2012;
Avohou et al. 2012).

The present study aimed at testing the following
hypotheses. Based on the evidence that choice of leafy
vegetables depends on gender and age (see Avohou
et al. 2012), we hypothesized that gender and age
would shape the knowledge of HG species. Provided
that different sociolinguistic groups and HG species are
found in different places (Salako et al. 2014), we
assumed that knowledge on HG species would vary
across phytochorological zones. Since the exploitation
of species depends on their availability (Gilmore et al.
2013), we hypothesized that use values (UVs) of HG
species would be highly correlated to their ecological
importance. As people tend to keep genetic resources in
their vicinity mainly for food and medicinal uses
(Achigan-Dako et al. 2011; Horn et al. 2012), we
assumed that HG species would be mostly used for
foods and medicinal purpose.

2. Materials and methods

2.1. Study area

The study was conducted in Benin, a West African country
located between 6°20’ and 12°25’N and 1° and 3°40’E
(White 1983). Biogeographically, Benin is subdivided into
three contrasting phytochorological zones (Figure 1): the
Guineo-Congolean zone, the Sudano-Guinean transition
zone and the Sudanian zone (Akoègninou et al. 2006).
Rainfall regime is bimodal in the Guineo-Congolean
zone. Above this zone northwards, rainfall distribution
becomes unimodal. Human activities have resulted in
widespread degradation of vegetation. In the southern
part, where the population density is high, vegetation is
composed of fallows and small forest patches of less than
5 ha (Sinsin et al. 2004). Woodlands are prominent in the
transition zone while trees and shrubs savannas represent
the typical vegetation in the Sudanian zone.

2.2. Sampling and data collection

The data collection phase took place between June and
September 2011. Before starting the survey, we obtained
prior informed consent from local leaders and households
in the target zones. Detailed information of the study and
its importance were provided to local people. An explora-
tory survey was conducted in three districts randomly
chosen in each phytochorological zone: Tanguieta,
Toucoutouna and Boukombé in the Sudanian zone;
Bassila, Bantè and Dassa in the Sudano-Guinean zone
and Aplahoué, Agbangnizoun and Zogbodomey in the
Guineo-Congolean zone. In each zone, 100 informants
were asked if they possess a HG. The proportion (p) of
positive answers was used to compute the numbers (n) of
the individuals to be surveyed following Dagnelie (1998):

n ¼
U 2

1�α=2 � pð1� pÞ
d2

(1)

U2
1�α=2 is the value of the normal random variable corre-

sponding to a probability value of 1 − α/2. For a prob-
ability value of 0.975 (or α = 0.05), U2

1�α=2 ≈1.96; d is the
margin error of the estimation of any parameter to be
computed from the survey and a value of 8% was con-
sidered (Assogbadjo et al. 2011).

Values of nwere rounded to 75 in the Sudanian zone and
to 80 in the Guineo-Congolean and Sudano-Guinean zones.
So, 80 owners of HGs were considered in the Guineo-
Congolean and Sudano-Guinean zones while 75 were sur-
veyed in the Sudanian zone. Each informant had only one
HG. Therefore, 235 HGs were studied overall. In each
sampled HG, the informant knowledge on the usage types
and organs used was recorded. Data were collected using
semi-structured interviews. Interviews were conducted orally
with sometimes the assistance of a local translator.
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2.3. Data analysis

2.3.1. Assessment of local knowledge on HG species
across phytochorological zones

All data were arranged in a matrix including ethnobotani-
cal and sociolinguistic importance data for species inside a
HG as reported by each informant. A quantitative analy-
sis including the computation of indexes (three different
parameters, see Table 1) was employed in order to mea-
sure (i) how diversified the use of HG species was
among the informants across the phytochorological
zones and (ii) how evenly different species contribute to
their livelihood. These parameters also indicated how

species are used and how knowledge about their uses is
distributed within the community. The informants were
grouped into classes by gender (men and women) and
age (age <30 years; 30 <age <60 years; age >60 years)
(Assogbadjo et al. 2008) to compare knowledge between
men and women and to investigate how these uses are
distributed according to age. Details on the indexes used
and their application can be found in Byg and Balslev
(2001) and Monteiro et al. (2006). Statistical tests were
applied to evaluate gender- and age-biased differences.
Since the collected data were not normally distributed
(Ryan–Joiner test of normality), the non-parametric
Kruskal–Wallis test was performed. In addition, a one-

Figure 1. Map showing location of the study sites.
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way analysis of variance (ANOVA) was run to reveal the
possible differences among phytochorological zones
regarding values of the indexes. All analyses were per-
formed in SAS 9.2. (2007)

2.3.2. Assessment of sociolinguistic importance of HG
species across phytochoria

Sociocultural characteristics of the informants (gender,
age, sociolinguistic groups and level of education) were
used to assess the variability of sociolinguistic character-
istics among them. Similarities (with respect to HG species
by sociolinguistic group) among the three phytochorolo-
gical zones were assessed using the similarity index of
Jaccard (1912) (Equation (2)).

Jaccard similarity ¼ a

aþ bþ c
(2)

a is the number of shared or common species between
phytochorological zones i and h (positive matches); b is
the number of species which are exclusive to the phyto-
chorological zone i (e.g. h absence mismatches); c is the
number of species which are exclusive to the phytochor-
ological zone h (e.g. i absence mismatches).

The total UVof each species in each phytochorological
zone was computed using the following formula
(Equation (3)):

UV ¼
Xncu
j¼1

XN
i¼1

Sij
N

(3)

Sij is the score given to a category of uses j by the
informant i (Sij = 1 if the informant mentions a given
category of uses j and Sij = 0 if the informant does not
mention it). ncu is the total number of category of uses in a
given zone and N the total number of informants in the
phytochorological zone considered.

The importance value index (IVI) (Curtis and
McIntosh 1951) was computed to measure the ecologi-
cal importance of each HG species in each phytochor-
ological zone. For a given species i of a given
phytochorological zone, the IVI was computed as fol-
lows (Equation (4)):

IVIi ¼ RDi þ RFi þ RDoi (4)

– RDi is the relative density of the species

i: RDi ¼ Ni

�PP
i¼1

Ni, where p is the total number of

species recorded in the phytochorological zone and
Ni is the mean density of the species i in that
phytochorological zone.

– RFi is the relative frequency of the species

i: RFi ¼ fi

�PP
i¼1

fi, with fi ¼ ji=k, where fi is the

frequency of the species i; ji is the number of HGs
in which the species i was counted and k is the total
number of HGs (k = 80 or 75).

– RDo is the relative dominance of the species

i: RDoi ¼ Doi

�Pp
i¼1

Doi, Doi is the mean dominance

of the species i in the phytochorological
zone. Doi ¼ ai=A, ai is the area covered by species
i in a HGs of area A.

The IVI value is referred to as the importance percentage.
It gives an overall estimation of the level of importance of
a species in the HGs of a given phytochorological zone.

To investigate whether the most ecologically important
species were also the most valued (used) species, the
Pearson correlation between species ecological value
importance (IVI) and their UV in each phytochorological
zone was computed.

Finally, the most used organs across species and the
specific uses were inferred from the database by phyto-
chorological zone.

Table 1. Measures of home garden species uses among informants in a phytochorological zone (adapted from Byg and Balslev 2001;
Monteiro et al. 2006).

Index Calculation Description Reference

Interviewee
diversity value
(ID) ID=Ux/Ut

ID, number of use citations by a given informant
(Ux) divided by the total number of uses (Ut).

Measures how many informants used a given
species and how this knowledge is distributed
among the informants. Values range between 0
and the number of informants using it

Byg and
Balslev
(2001)

Interviewee
equitability
value (IE)
IE = ID/IDmax

IE, diversity value (ID) divided by the highest
value diversity index found (IDmax).

Measures the degree of homogeneity of the
informant’s knowledge. Values range
between 0 and 1

Byg and
Balslev
(2001)

Consensus value
of use types
(CTU) = (TU/
Ut)/S

CTU, number of times a given use is reported (TU)
divided by the total number of uses (Ut). This
value is then divided by the types of use
separated within each category (food, coal,
firewood, etc.) (S).

Measures the degree of concordance among the
informants with regard to the uses of a given
species. Values range between 1and +1

Monteiro
et al.
(2006)

92 R. Idohou et al.
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3. Results

3.1. Sociolinguistic characteristics of HG owner

HG owners sampled in each phytochorological zone allied to
the three predominant sociolinguistic groups (see Table 2).
The main sociolinguistic groups were Fon, Itcha and
Ditamari, respectively, in the Guineo-Congolean, the
Sudano-Guinean and the Sudanian zones. In the three phy-
tochoria, informants showed similar distributions of age, but
most of themwere between 30 and 60 years old (61%, n = 80
in the Guineo-Congolean zone; 58%, n = 80 in Sudano-
Guinean zone and 75 %, n = 75 in Sudanian zone). There
were more men with no education in the Guineo-Congolean
zone than anywhere else, whereas the Sudanian zone showed
the highest number of illiterate women (Table 2).

3.2. Ethnobotanical knowledge on HG species across
phytochorological zones

3.2.1. Diversity and distribution of uses among
informants

Overall, total equitability values (IEs) were low (less than
0.5) for men and women within all phytochorological

zones. There were significant differences neither in terms
of diversity of uses (ID) (H = 0.01, p > 0.05; H = 0.9,
p > 0.05 and H = 6.44, p > 0.05) nor in terms of IE
(H = 0.01, p > 0.05; H = 0.07, p > 0.05 and H = 6.44,
p > 0.05) between men and women in the Sudanian, the
Sudano-Guinean and the Guineo-Congolean zones (see
Table 3). Knowledge about the use of the HG species
appeared to be evenly distributed among informants across
gender and age in all zones. However, the average total IEs
were respectively 0.47, 0.79 and 0.68. This would suggest
that, knowledge was widely shared among informants from
the Sudanian and the Sudano-Guinean zones while a rela-
tively small group of informants were more knowledgeable
than the others in the Guineo-Congolean zone.

3.2.2. Informant consensus value for types of use

Usage types of the species grown in HGs are represented
by the consensus value for the types of use (CTU). Nine
usage types were recorded for the Guineo-Congolean zone
while six were encountered in the Sudano-Guinean zone
and seven usage types in the Sudanian zone (Table 4).

Table 2. Sociolinguistic characteristics of the informants.

Phytochorological zones

Characteristics Guineo-Congolean zone Sudano-Guinean Zone Sudanian Zone

Number of informants 80 80 75
Number of
men

<30 years 10 5 4
30 years < age
< 60 years

34 31 12

>60 years 15 18 3
Total 59 54 19

Number of
women

<30 years 1 5 8
30 years < age
< 60 years

15 15 44

>60 years 5 6 4
Total 21 26 56

Age of men (m ± SE) 45.93 ± 2.88 51.93 ± 2.52 40.20 ± 1.42
Age of women (m ± SE) 46.19 ± 1.96 45.31 ± 3.24 38.68 ± 3.32
Dominant sociolinguistic groups Fon (65.25%), Holli

(11.87%), Adja (9.37%)
Itcha (25.62%), Nago
(20%), Anii (19.37%)

Ditamari (27%), Waama
(20%), Gourmantche
(11%)

Education
level of men

No education 28 24 7

Educated Alphabetization 4 3 0
Primary 16 18 7
Secondary 7 9 5
University 4 0 0
Total 31 30 12

Education level
of women

No education 17 19 27

Educated Alphabetization 2 0 3
Primary 1 6 22
Secondary 1 1 4
University 0 0 0
Total 4 7 29
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There were no little differences between usage types
described by men and women within the same phytochor-
ological zone. However, two of the usage types (cultural
and fence) were specific to the Guineo-Congolean zone
while one (spice) was specific to the Sudano-Guinean
zone. No specific usage type had the greatest value simul-
taneously in all phytochorological zones. Medicinal use
was the predominant usage type in the Guineo-Congolean
and Sudanian zones (0.21 and 0.25, respectively), fol-
lowed by trading and fodder uses (0.20 and 0.22). In the
Sudano-Guinean zone, food use had the greatest value

(0.26), followed by fodder and ornamental uses (0.22
and 0.21, respectively).

3.3. Sociolinguistic significance of HG species across
phytochorological zones

The assessment of similarities among sociolinguistic
groups with respect to hosted species (Table 5) showed
the highest similarities between Fon and Holli in the
Guineo-Congolean zone, Anii and Nago in the Sudano-
Guinean zone and Ditamari and Gourmantche in the
Sudanian zone. They shared, respectively, 53, 55 and 51
species. Anii and Adja, Anii and Waama and Holli and
Waama showed the highest dissimilarity with the lowest
number of common species (14, 11 and 18 species, respec-
tively). In addition, adult and old people knew more than
young people in all phytochoria (Figure 2). Women were
more knowledgeable on food, trading, ornamental, dye
and spice uses of the HG species than men in all phyto-
chorological zones (Figure 3).

Significant (p < 0.05) positive (r > 0) correlations were
found between species ecological importance and their use
value, indicating that, in general, the most ecologically
important species were also the most used species
(Figure 4). This relationship was stronger in the
Sudanian zone than in the Sudano-Guinean zone and
Guineo-Congolean zone (Figure 4).

Nevertheless, because the relationships between ecolo-
gical importance of species and their UV were not perfect
(i.e. Pearson correlation = 1), the species ranking

Table 3. Measures of the local use and knowledge on HG species across phytochorological zone.

Measured variables

Corresponding values

GCZ SGZ SZ

Total number of informants 80 80 75
Types of use 8 6 7
Diversity value of the informant (ID) m ± SE m ± SE m ± SE
Total ID 0.43 ± 0.09 0.66 ± 0.02 0.59 ± 0.00
Total ID for men 0.31 ± 0.10a 0.65 ± 0.00a 0.58 ± 0.00a
ID young men (<30 years) 0.28 ± 0.08a 0.67 ± 0.20a 0.64 ± 0.09a
ID adult men (30< i <60 years) 0.31 ± 0.11a 0.72 ± 0.08a 0.58 ± 0.15a
ID old men (>60 years) 0.33 ± 0.11a 0.61 ± 0.09a 0.52 ± 0.08a
Total ID women 0.24 ± 0.06a 0.61 ± 0.00a 0.68 ± 0.00a
ID young women (<30 years) 0.17 ± 0.07a 0.50 ± 0.26a 0.55 ± 0.09a
ID adult women (30< i <60 years) 0.25 ± 0.05a 0.68 ± 0.15a 0.59 ± 0.18a
ID old women (>60 years) 0.25 ± 0.00a 0.62 ± 0.15a 0.28 ± 0.00a
Total IE 0.47 ± 0.16 0.79 ± 0.02 0.68 ± 0.00
Total IE for men 0.49 ± 0.16a 0.70 ± 0.00a 0.28 ± 0.00a
IE young men (<30 years) 0.44 ± 0.13a 0.60 ± 0.32a 0.68 ± 0.00a
IE adult men (30< i <60 years) 0.50 ± 0.17a 0.82 ± 0.21a 0.28 ± 0.00a
IE old men (>60 years) 0.52 ± 0.17a 0.74 ± 0.18a 0.68 ± 0.00a
Total IE for women 0.38 ± 0.09a 0.78 ± 0.03a 0.28 ± 0.00a
IE young women (<30 years) 0.27 ± 0.12a 0.80 ± 0.24a 0.68 ± 0.00a
IE adult women (30< i <60 years) 0.40 ± 0.08a 0.88 ± 0.10a 0.28 ± 0.00a
IE old women (>60 years) 0.40 ± 0.00a 0.74 ± 0.10a 0.68 ± 0.00a

Notes: For a given index, in the same column, values with the same letter are not significantly different.
GCZ = Guineo-Congolean zone, SGZ = Sudano-Guinean zone, SZ = Sudanian zone, m = mean, SE = standard error, i = age of the informant,
ID = interviewee diversity value, IE = equitability value.

Table 4. Consensus value for the usage types among
informants.

Types of use

Uses

GCZ SGZ SZ

Food 0.17 0.26 0.06
Medicinal 0.21 0.18 0.25
Trading 0.20 0.21 0.07
Cultural 0.17 0.00 0.00
Ornamental 0.11 0.11 0.21
Fodder 0.01 0.00 0.22
Dyes 0.02 0.00 0.04
Spice 0.00 0.05 0.00
Fence 0.11 0.00 0.00
Others 0.00 0.19 0.15

Note: GCZ = Guineo-Congolean zone, SGZ = Sudano-Guinean zone,
SZ = Sudanian zone.
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according to IVI values and UV values was not identical.
Table 6 shows the list of the top 20 species according to
IVI and UV in each phytochorological zone.

3.4. Most used species and organs across
phytochorological zone

Six organs (leaves, fruits/seeds, roots/tubers, barks, stem
and flowers) were exploited by the informants. All these
organs were used in the Guineo-Congolean and Sudano-
Guinean zones while only four organs were targeted in the
Sudanian zone (Figure 5). Leaves appeared to be the most
used organs across phytochorological zones (47.89%,
n = 96; 42.16%, n = 181 and 64.58%, n = 133, respec-
tively, in the Guineo-Congolean, the Sudano-Guinean and
the Sudanian zone).

Flowers of the HG species were not used by the
informants in the Sudanian zone and also appeared to be
the least used plant organ in the Guineo-Congolean and
Sudano-Guinean zones.

4. Discussion

4.1. Knowledge similarity among informants

Our findings highlight knowledge sharing among people.
There were no significant differences in citation in terms
of either ID or IE between men and women within phy-
tochorological zones. This would suggest that men and
women are considered equally within target communities
as far as sharing and transferring knowledge on HG spe-
cies is considered (Brosi et al. 2007; Arya et al. 2010;
McMillen 2012). Furthermore, no significant discrepan-
cies were observed between age categories within phyto-
chorological zone. The results do not support the
expectation that knowledge on HG species will be influ-
enced by gender and age. This departs from the observa-
tions of Avohou et al. (2012) but is congruent with some
other previous investigations (da Silva Sousa et al. 2012).
Some reasons could explain our findings. First, most par-
ticipants were between the age of 30 and 60 years. Thus, it
is possible that among surveyed communities, the max-
imum of the knowledge on HG species is acquired before
the age of 30, leading to little difference in knowledge
among people aging 30 years and above. Furthermore,
since most surveyed people were illiterate, they could
have remained much close to their culture. As such,
knowledge could have been transferred through genera-
tions easily and with little erosion. There were no differ-
ences between usage types of men and women within the
same phytochorological zone. However, noticeable differ-
ences were observed among phytochorological zones with
respect to usage types and species hosted in HGs. For
instance, only HG owners from the Guineo-Congolean
zone use species for cultural applications and fence. This
confirms the hypothesis which assumes that traditional
knowledge on HGs differs among phytochorological
zones. Because of its proximity to the coast and the factT
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that it hosts the capital of the country, this phytochorolo-
gical zone has experienced thorough human migrations
(INSAE 2013). In addition, due to a weak enforcement
of the national land policy, many difficulties are customa-
rily encountered by people willing to acquire land in this
zone. Therefore, people tend to keep species necessary for

their cultural need in their HGs, as reported elsewhere
(Poot-Pool et al. 2012; Abbasi et al. 2013), and use them
to secure their land. The observed differences among
phytochorological zones would suggest that resilience of
local knowledge systems could be affected by cultural
oscillations (Begossi et al. 2002).

Figure 2. Usage types per age category across phytochorological zones.

Col: Dyes; Cult: Cultural; Fen: Fence; Foo: Food; Fod: Fodder; Med: Medicinal; Orn: Ornamental; Oth: Others; Spi: Spice; Tra: Trading.

Figure 3. Usage types per gender across phytochorological zones.

Col: Dyes; Cult: Cultural; Fen: Fence; Foo: Food; Fod: Fodder; Med: Medicinal; Orn: Ornamental; Oth: Others; Spi: Spice; Tra: Trading.
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4.2. Ecological importance and species shared among
groups

The results support the expectation that the most ecologi-
cally important species are the most used in HGs. The
results of the present study are consistent with those
reported by Bye (1995) and Maldonado et al. (2013).
Other studies demonstrated that versatile species are
often culturally more important (Phillips & Gentry 1993;
Haarmeyer et al. 2013). Local people could have found
appropriate ways to guarantee the survival of these species
as they play key role in their daily needs. The top 20 most
ecologically important and used species differed across
phytochorological zones, although some of these species
were shared by two or the three phytochorological zones.
The differences may be linked to specificity of the native
vegetation of each zone, while the observed slight simi-
larly may relate to the propagation of some species
through human migrations (i.e. Assogbadjo et al. 2012).

From our findings, it also appeared that geographically
closed sociolinguistic groups share similar species. In the
Guineo-Congolean zone, Fon and Holli had the highest
similarity value, whereas Anii and Nago and Ditamari and
Gourmantché share more species respectively in the
Sudano-Guinean zone and the Sudanian zone. This sug-
gests that culture, cultural link and environment influence
selection and resource use. Indeed, prominent sociolin-
guistic groups of each phytochorological zone share secu-
lar linkages. For instance, wedding arrangements are
customary between Fon and Holli people. This could
have facilitated knowledge sharing across these sociolin-
guistic groups.

4.3. Most used organ per species and prominent uses

Overall six organs are used by the informants. Our obser-
vations are congruent with the fact that people conserve
plant species to make use of specific organs (Avohou et al.
2012). Food and medicinal uses were the most important
across zones as hypothesized. The leaves appear to be the
most used organs in all phytochorological zones. This is
not surprising since many species are grown in the HGs
for food needs. Plant leaves are a very important part of

the diet in Benin (Dansi et al. 2008; Achigan-Dako et al.
2011). Local people may hold strong knowledge of
harvest impacts, which prevents them from exploiting
species beyond sustainable levels in their HGs. Leaf har-
vest is moderately harmful to species as long as it allows
individual trees to rejuvenate. For example, the observa-
tion that pruning improves foliage quantity is consistent
with the theory of compensatory growth of plants after
defoliation (Bruna & Nogueira-Ribeiro 2005; Gaoue &
Ticktin 2009). However, chronic defoliation may lead to
a reallocation of nitrogen from leaves to perennial organs
(Fornar & du Toit 2007). In contrary, flowers of the HG
species are not used by the informants in the Sudanian
zone and appear to be the least used plant organ in the
Guineo-Congolean and Sudano-Guinean zones. The main
reason could be either lack of knowledge on use of this
plants part or well-known potential negative impact of its
harvest on the reproduction of species.

4.4. Implications and limits

This study has some key implications. It reveals how HG
owners conserve important species in their ecosystem for
daily needs. Our findings support the point that HGs can
critically contribute to conservation of biodiversity while
sustaining food and medicine supply in local communities.
In addition, there were no discrimination in knowledge of
HG species with regard to gender and age. This could
ensure long-term conservation of the body of knowledge
on these species. Despite their contribution to conserva-
tion, nutrition and medicine, HGs are unlikely to be pre-
served in the context of modern mutations (urbanization,
poor traditional knowledge transfer) and modern cropping
systems if they are not actively mainstreamed in formal
conservation and production strategies and policies. They
also need to be integrated into environmental education
programs targeting the young generation. Sustainability of
HG will also depend upon other factors including pro-
local people value chain development and capacity build-
ing in local women for creating micro-industries to process
and package extracted products.

The present study has some limitations. When match-
ing the data collected through individual interviews with
the botanical identification, we were obliged in some areas
to operate with a local translator. This carried the usual
risk of poor or inaccurate translation and enumerator error.
Nevertheless, the wide geographical and sociolinguistic
coverage of the study represents an important step towards
understanding the role and usage of HGs. It also provides
a solid foundation for further research.

5. Conclusion

This study showcases knowledge of local people on HGs
and provides basic information for future conservation
actions. Knowledge on HG species was not influenced
by gender and age at phytochorological level. Our results
would suggest knowledge, use types and HG species to
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vary across the surveyed zones. The ecologically most
important species were the most used species, and the
leaves were the most used organs. Further research could
explore how knowledge on HG is transferred across gen-
eration. The determinants of rights and access to HG
products could also be explored to enhance our under-
standing of traditional conservation and production sys-
tems. These will provide insights into how to account for
HG in modern systems.
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