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Abstract
The exploitation of tropical forests for agricultural purposes is a major threat to tropical biodiversity. In
West Africa, data on the effects of agricultural systems on biodiversity are lacking. We studied how
squamates can survive in agricultural systems in southwestern Côte d'Ivoire. We examined squamate
species richness in forest environments (primary and secondary) in the NWP and in peripheral
agrosystems (mosaic coffee and cocoa plantations, rubber plantations and rice fields). We hypothesised
that species richness decreases with increasing disturbance (presence of agricultural systems) between
habitat types. However, squamate composition differs greatly between the forest (conserved
environment) and the agricultural system (anthropised environment). Furthermore, the highest species
richness of squamates was observed in the forest. The low species richness observed in the surrounding
agricultural systems is due to the high level of disturbance of these habitats.
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Introduction
The Taï National Park (TNP), the largest block of primary tropical forest in West Africa,
appears to be better conserved [1] and hosts a large part of the sub-regional biodiversity [2].
However, the socio-political crisis (from 1999 to 2002), the rapid increase in demography,
food and economic needs have led to strong and increasing anthropic pressures on this
environment, resulting in degradation, fragmentation, reduction of forest area, loss of habitats
for many animal species and a continuous increase in the relative area of land [3, 4]. Indeed, in
2012, of the 10 hectares of forest around the TNP, only 0.3 hectares remained. These forests
are exploited for agricultural purposes, including 9 hectares for perennial crops and 0.7
hectares for food crops [5]. Thus, agricultural practices have considerably reduced the forest
reserve around the park [1]. In Côte d'Ivoire, studies on the effects of agricultural systems on
biodiversity are lacking. However, it has been shown that squamates are particularly good at
indicating the degradation of tropical forests [6, 7]. This is due to their low dispersal capacity,
rarely exceeding one kilometre, which makes them very sensitive to climate change and
habitat modifications [8]. In addition, Squamates play an important role in agriculture, by
promoting the balance of ecosystems through the consumption of insect pests [9]. To fill these
gaps, we focused on squamates in forest environments of the TNP and in agricultural systems
on its periphery.
Materials and methods
Study sites
The Taï National Park (TNP) is located in the south-west of Côte d'Ivoire in the SassandraCavally inter-river. It covers an area of 5,360 km2. The Taï area is the whole, made up of the
NTP and its peripheral zone (ZP). It extends between 05°08' and 06°24' North latitude and
06°47' and 07°25' West longitude [1]. The 536,000 hectares of the Taï massif form a block of
forest that is still more than 96% preserved. However, the peripheral zone is dominated by
agricultural activities (coffee, cocoa, rubber, oil palm and rice). In terms of biological diversity
for the higher plant group, TNP is home to more than 1,500 species, or at least 33% of the
species in the West African rainforests. Of the species already recorded in the Taï area, 321
ares rares or endemic [10].
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forest. On the outskirts of the TNP, five plots are located in
coffee/cocoa plantations, five in rubber plantations and five in
rice fields. Using a GPS and a compass, the sampling
consisted of a slow, silent walk with frequent stops. These
stops allowed for discreet observation of the individuals with
a pair of binoculars inside the vegetation. The individuals
were then photographed, captured and identified. In the field,
samples and photos of the different specimens were examined
in order to identify the individuals down to the lowest
possible taxonomic level following the nomenclature
proposed by [11, 12, 13].

Methodology
Qualitative sampling was carried out on a monthly basis from
May 2018 to March 2020 at twenty-five (25) sampling points
installed in the park and fifteen (15) sampling points at the
periphery (Fig. 1). Two sampling techniques were used
simultaneously. These were all-round sampling techniques
during reconnaissance walks and systematic excavation on
plots (50 m x 50 m). At a given site, sampling was carried out
by the same team of three people. The squamate inventory
was carried out between 6:00 and 19:00. In TNP, 18 plots
were set up in primary forest and seven plots in secondary

Fig 1: Location of the 40 sampling sites and partial view of the habitats of the Taï National Park and surrounding agrosystems

5 species are observed only in these environments. Thus,
forests and agrosystems are frequented by 22 common
species. However, in forests, 33 forest species are recorded
against 19 in agricultural systems. Among the 51 species of
squamates, the suborder Ophidian is the most diverse, with 36
species, i.e. 70.59% of the overall species richness. The
Saurians are the least represented with 15 species, i.e. 29.41%
of the total number of species. The Saurians are made up of
five (5) families. The Gekkonidae (6 species), Scincidae (4
species) and Agamidae (3 species) are the most diversified
families. On the other hand, the Chamaeleonidae and
Varanidae are represented by only one species each. The
Ophidians are made up of ten (10) families. The family
Colubridae (12 species) is the richest in species. It is followed
by Lamprophidae (6 species), Viperidae (5 species), Elapidae
(4 species), Atractaspidae (3 species) and Psammophiidae (2
species). The families Boidae, Leptotyphlopidae, Pythonidae
and Typhlopidae are each represented by one species.

Data analysis
For the analysis of the data, we used the observed species
richness, which is the number of squamate species observed
in a stand. This parameter is used for comparative purposes
[14]
. Thus, the assessment of the impact of the conversion of
forest to agricultural system was made on the basis of the
number of species observed and the number of characteristic
forest species observed in a control forest (PNT) and
compared to that of the peripheral agricultural systems.
Results
The species composition of squamates in the ecosystems of
the park and its periphery is presented in Table 1. Overall, 51
species of squamates were recorded in 38 genera, 15 families
and 2 suborders. The distribution of squamates in the different
habitats gives 46 species in the forests (PNT) against 27
species in the peripheral agrosystems. Of the 46 species
observed in forests, 25 species are observed only in forests.
Whereas in agrosystems, out of the 27 species recorded, only
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Table 1: Distribution of species according to the type of environment in the south-west of Côte d'Ivoire
Suborders

Families
Agamidae
Chamaeleonidae

Sauriens

Gekkonidae

Scincidae
Varanidae
Atractaspidae
Boidae

Colubridae

Ophidiens

Elapidae

Lamprophidae

Leptotyphlopidae
Psammophiidae
Pythonidae
Typhlopidae

Viperidae

Total: 2

15

Species
Agama agama
Agama africana
Agama sp.?
Chamaeleo gracilis
Hemidactylus angulatus
Hemidactylus fasciatus
Hemidactylus sp.?
Hemidactylus mabouia
Hemidactylus pseudomuriceus
Lygodactylus conraui
Mochlus fernandi
Panaspis togoensis
Trachylepis affinis
Trachylepis paucisquamis
Varanus niloticus
Aparallactus modestus
Atractaspis aterrima
Polemon acanthias
Calabaria reinhardtii
Afronatrix anoscopus
Crotaphopeltis hotamboeia
Dasypeltis fasciata
Dipsadoboa unicolor
Grayia smithii
Hapsidophrys lineatus
Hapsidophrys smaragdinus
Natriciteres variegata
Philothamnus irregularis
Rhamnophis aethiopissa
Telescopus sp.?
Thelotornis kirtlandii
Dendroaspis viridis
Naja guineensis
Pseudohaje goldii
Pseudohaje nigra
Boaedon virgatus
Bothrophthalmus lineatus
Gonionotophis klingi
Hormonotus modestus
Lycophidion irroratum
Lycophidion nigromaculatum
Myriopholis sp.?
Psammophis phillipsii
Psammophis sp.?
Python sebae
Afrotyphlops punctatus
Atheris chlorechis
Atheris hirsuta
Bitis nasicornis
Bitis rhinoceros
Causus maculatus
51

Green band: Species observed only in forests; Orange band:
species observed only in agrosystems; White band: species
observed both in forests and in agricultural systems; Bold:
forest species; Non-bold: degraded species; ?: status of the
species unknown.

Forest of Taï National Park
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
46

Agricultural system
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
27

indicates good management and conservation of these
habitats. Our remarks corroborate those of [15] who found that
protected areas contribute enormously to the conservation and
maintenance of a large number of animal species.
Furthermore, the habitats provided by protected areas
contribute to the feeding, breeding and migration (species
entry) of these species [15]. Our results disagree with those of
[16]
. Indeed, according to these authors, due to the higher
density of woody vegetation, forest environments should
present more obstacles for squamate observation than
agricultural systems. In addition, the higher shaded
environment in forest environments would lead individuals to

Discussion
The spatial distribution of the 51 squamate species recorded
in the Taï area is as follows: 46 species in the forests against
27 species in the peripheral agrosystems. The high species
richness of forest environments is due to the fact that these
environments provide better shelter for these animals. This
~ 25 ~
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actively seek out areas with direct sunlight [16], which would
make them more visible and counteract the effects of
vegetation density on squamate detectability. Furthermore,
our results show that the conversion of the woodlands around
the park into agrosystems significantly influences the
composition of the different squamate species. Indeed, in the
park forest we observed 33 forest species (89.19% of the total
number of forest species) against 19 species (10.81% of the
total number of forest species) in the peripheral agrosystems.
Our results are in contrast to those of [17], which state that in
natural forests, thinning due to deforestation significantly
increases the density of reptiles. Peripheral agrosystems with
27 species or 52.94% of the overall species richness
contribute one-quarter (1/4) to the conservation of a large
number of squamate species. Our findings are in agreement
with those of [18, 19, 20] who state that although the ultimate
purpose of forest plantations is food production, there is
increasing evidence that they can play an important role in
biodiversity conservation as they host a large number of
native plants and animals, especially when managed in
patterns known to favour wildlife. The presence of seven (7)
species (Agama agama, Causus maculatus, Boaedon virgatus,
Crotaphopeltis hotamboeia, Natriciteres variegata, Python
sebae, Rhamnophis aethiopissa and Trachylepis affinis)
indicative of disturbance or degradation of the forest
environment both in the forest and in the agricultural systems,
indicates that some of the habitats of the park would be
anthropised as its periphery [6, 13, 17]. Indeed, according to [1],
the park's forest environments closer to rural areas and highly
accessible are anthropised.
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Conclusion
The list of squamates collected includes a relatively high
number of species (51 species), i.e. 98.07% of the number of
species in the Taï National Park. Similarly, three categories of
species are recorded: species observed only in forests (25
species), in agricultural systems (5) and mixed species (22
species). Of the 25 species restricted to the TNP, 19 are forest
species and 6 are species of anthropised environments. Thus,
the activities around the park have favoured the entry of
species characteristic of highly degraded environments.
Consequently, a programme for the protection and
conservation of this fragile ecosystem, with the participation
of the resident and riparian populations, should be
strengthened. This will consist of stepping up surveillance of
the park's areas very close to the periphery in order to avoid
their extension. Although the encounter between humans and
squamates leads to the large-scale killing of some squamates,
the reasons for human dislike of squamates should be taken
into consideration when developing squamate conservation
strategies.
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