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ABSTRACT
Botanical gardens represent important places for ex situ conservation. One of these botanical gardens has been 

abandoned in Côte d’Ivoire for 30 years. This is the former botanical garden of ORSTOM. This study was conducted 
to determine the level of diversity of this former garden in order to assess the opportunity for its rehabilitation. The 
authors carried out inventories in 18 quadrats of 500 m2 through the vegetation to collect woody species. Dendrometric 
measurements (height, diameter) were also recorded to assess the structure of the site. A total of 190 species have been 
identified. They belong to 141 genera and 47 families. This former botanical garden contains important species because 
of their origin, status or particularity (threatened, endemic, rarity, etc.). A total of 19 threatened species including 2 
endangered and west African endemic (Chrysophyllum azaguieanum J. Miège, Placodiscus pseudostipularis) were found 
at the site. Also, Chrysophyllum azaguieanum is declared extinct from Côte d’Ivoire. Four species are rare in the flora of 
Côte d’Ivoire: Balanites wilsoniana, Chrysophyllum azaguieanum, Gilletiodendron kisantuense and Loesenera kalantha. 
The most abundant species is Hopea odorata. Although this introduced species is considered globally vulnerable, it 
presents a risk of invasion in the forest of Côte d’Ivoire. The diameter and height structures show that all the stages of 
development are presented indicating a good regeneration on the site. Ultimately, this botanical garden deserves to be 
rehabilitated and especially urgent management of Hopea odorata is needed to prevent an invasion of this species.
Keywords: Botanical garden; ORSTOM; Côte d’Ivoire; Forest restoration; ex situ conservation
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1. Introduction
A botanical garden is an area in which plants are 

cultivated, maintained and reproduced for several 
purposes such as education, science, tourism and 
above all conservation [1,2]. With their living collec-
tions of plants, or seed banks, botanical gardens are 
important places holding genetic diversity and threat-
ened species. The mission of conservation is increas-
ingly crucial due to the massive loss of biodiversity. 
Today, more than 40% of endangered plant species 
are protected out of their habitats, in botanical gar-
dens [3]. This type of protection called ex situ conser-
vation has become one of the main missions and ac-
tivities within modern botanical gardens worldwide. 
There are more than 2500 botanical gardens in the 
world with the majority of them located out of the 
(sub) tropical regions where there is nevertheless a 
higher concentration of biodiversity [4]. Africa is one 
of the poorest regions in botanical gardens, like the 
other tropical zones, compared to Europe or North 
America. Moreover, the existing botanical gardens 
on the African continent rarely have seed banks [5]. 
The advent of botanical gardens in this continent 
began with colonization during the 19th and 20th cen-
turies. Thus, in West Africa, the botanical gardens of 
Bingerville (Côte d’Ivoire) and Abury (Ghana) were 
created in 1904 and 1890, respectively. After these 
historical botanical gardens and by far the biggest 
ones, some other botanical gardens were installed 
even after the independence. Thus, in Côte d’Ivo-
ire, the French research agency called ORSTOM 
(Office de la Recherche Scientifique et Technique 
Outre-Mer), now IRD (Institut de Recherche pour 
le Développement), settled a botanical garden in the 
village of Adiopodoumé in 1946 near Abidjan. At the 
end of the 1980s, ORSTOM left Côte d’Ivoire and its 
facilities, including the botanical garden, were giv-
en to the national center of Agronomy, the CNRA. 
Despite the increasingly important role of botanical 
gardens, in ex situ conservation of plants, particu-
larly the threatened ones, the ORSTOM botanical 
garden was not maintained after the departure of this 
institution. Fortunately, the site was not destroyed. 

After more than thirty years of abandonment, the 
garden has turned into a secondary forest. At the 
current state of the site is difficult to find the limits 
of this garden from the surrounding forests based on 
the physiognomy of the vegetation. Moreover, very 
little information is available on this garden either in 
the CNRA archives or in the literature. Thus, little is 
known about its floristic composition at the moment 
of the departure of ORSTOM. In the absence of 
this historical data, are there any chances of finding 
species that are certain to have been planted there? 
For example, species from other phytogeographi-
cal regions or from other regions of Côte d’Ivoire? 
Can the role attributed to this botanical garden at its 
creation be detected from its current species com-
position? The abandonment of the garden and its 
recolonization by the local flora certainly led to more 
or less important changes in its specific composition. 
The current state of the site is the result of an ongo-
ing ecological succession. This process can lead to 
the disappearance of certain species. Indeed, ecolog-
ical succession occurs in different stages including 
invasion, competition, Co-action and Stabilization 
(climax) [6]. The competition stage can conduct in a 
change in the species and diversity [7]. Amani, B. H. 
K. et al. [8] showed that in Côte d’Ivoire, a secondary 
forest in reconstitution, after 20 years, recovers 90% 
of the diversity contained in an old forest. It is estab-
lished that most of the plants introduced in the gar-
den are not naturalized [9]. But in climate change con-
ditions, it is difficult to predict the trajectories of the 
recovery. Studies conducted by Haeuser, E. et al. [9]  
under controlled conditions, have concluded that 
native species could be less competitive with climate 
warming. Such a scenario would mean that in an old 
botanical garden, exotic species would be more rep-
resented after years of abandonment. But it is clear 
that the contrary could also be obtained. Indeed, 
the trajectories of the succession can be under the 
influence of several factors including the nature of 
species (native and introduced) [10,11]. This paper aims 
at investigating the floristic richness and diversity of 
the former botanical garden of ORSTOM.
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2. Materials and methods

2.1 Site location and description

The site of the botanical garden is located in 
the surroundings of the village of Adiopodoumé 
in the north of Abidjan (South-East of Côte d’Ivo-
ire). The place is located between 05’19’’16.32 
N-05’19’’25.68 N and 04’07’’53.76 W-04’07’’58.80 
W (Figure 1). The region was initially covered by 
wet evergreen forests characterized by a high fre-
quency of Turraeanthus africanus (Welw. ex DC) 
Pellegr. (Meliaceae) and Heisteria parvifolia Sm. 
(Olacaceae). Today the Banco National Park is one 
of the remnants of this type of forest. The region 
experiences high rainfall that can reach almost 2000 
mm per year. The temperatures vary very little and 
oscillate between 24.51 °C (August) and 27.67 °C 
(March) [12]. In the absence of documentation on the 
limits of the garden, we carried out the inventory 
work with the help of a former technician from OR-
STOM. Mr. Henri Teré worked in the botanical gar-
den of ORSTOM for more than 25 years and had an 
accurate knowledge of the limits. He has published a 
paper on ethnobotany [13]. A reconnaissance visit was 

thus carried out with him so that he indicated the 
places supposed to be the limit of the garden. These 
boundaries have been georeferenced.

2.2 Methods of inventory and identification of 
the species

For the inventory of the species, we have settled 
18 plots of 500 m2 (25 m × 20 m) according to the 
physiognomy of the vegetation. In each plot, all the 
species were recorded. This method of inventory is 
usually used in the studies of African vegetation [14-16]. 
In addition, all individuals with a DBH (Diameter 
at Breast Height) greater than or equal to 3 cm were 
counted and the DBHs mentioned for each indi-
vidual. The heights of these individuals were also 
recorded. The DBH was measured at 30 cm from 
the ground. Herbaria samples were collected for the 
unknown plants for their identification. These iden-
tifications were done at the herbarium of the “Centre 
Suisse de Recherches Scientifiques en Côte d’Ivoire” 
(CSRS). All the specimens collected are deposited 
in this herbarium registered in Index Herbariorum. 
(https://sweetgum.nybg.org/science/ih/herbari-
um-list/?NamOrganisationAcronym=CSRS).

Figure 1. Location of the former botanical garden of ORSTOM.

https://sweetgum.nybg.org/science/ih/herbarium-list/?NamOrganisationAcronym=CSRS
https://sweetgum.nybg.org/science/ih/herbarium-list/?NamOrganisationAcronym=CSRS
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2.3 Analysis of the diversity

A qualitative analysis of the diversity was carried 
out in this study. First, the taxonomic diversity was 
assessed through the number of species, genera and 
families after the identification of each plant includ-
ing those that were brought into the herbarium. The 
nomenclature of the families adopted is that of the 
phylogenetic classification [17]. Then the conservation 
status, of each species was checked on the IUCN 
website (https://www.iucnredlist.org/). Also their 
rarity, endemism and chorology were checked [18-22]. 
The level of endemism considered was that of Côte 
d’Ivoire or West Africa. We used the chorology pro-
posed by Aké-Assi, L. [20] as follows:

-GC: Guinean-Congolese species; 
-SZ: Sudano-Zambesian species;
-GC-SZ: Common species for the Guinean-Congo-

lese and Sudano-Zambesian phytogeographical regions; 
-GCW: Endemic species of the forest area situat-

ed at the west of Togo, including Ghana, Côte d’Ivo-
ire, Liberia, Sierra Leone, Guinea, Guinea Bissau, 
Gambia and Senegal.

2.4 Analysis of the structure

The vertical and horizontal structure of the vegeta-
tion can be assessed through several parameters [23-25]. 
The diameter classes for the analysis of the horizontal 
structure and the height classes for the analysis of the 
vertical structure were used. The diameter classes thus 
constituted have an amplitude of 10 cm and the height 
classes have an amplitude of 5 m.

3. Results 

3.1 Taxonomic diversity

A total of 190 species have been inventoried on 
the site. These species belong to 141 genera and 47 
families. The most species-rich families are those of 
the Fabaceae (39 spp), Malvaceae (16 spp), Euphor-
biaceae (15 spp), Meliaceae (13 spp), Annonaceae 
(9 spp), Sapotaceae (9 spp). These families include 

more than 50% of all the species recorded (Figure 2).

Figure 2. Proportions of species in the families listed in the 
former botanical garden of ORTOM.

3.2 Chorologie and endemism

We found 134 Guinean-Congolese (GC) species 
which represent 70.52% of the species. There are 
a total of 12 GC-SZ species and only 1 SZ species. 
Twenty-two (22) endemic species of the Upper Guin-
ean forest were recorded at the site (Table 1). Some 
of these species have been inventoried, until now, in 
only two or three countries in West Africa. Indeed, 
Chrysophyllum azaguieanum J. Miège (Figure 3) is 
known in Côte d’Ivoire and Ghana. Loesenera kal-
antha Harms has been observed in Liberia and the 
west of Côte d’Ivoire.

3.3 Introduced species

Among the species, 6 do not belong to the natural 
flora of Côte d’Ivoire. They have been introduced in 
the garden definitely from other countries. These are: 
Hopea odorata Roxb, Laurus nobilis L., Fatsia sp, 
Xylopia sp, Olea europaea L.and Aucoumea klaine-
ana Pierre (Figure 3). Aucoumea klaineana is also a 
threatened (vulnerable) species from central Africa. 
Twenty individuals, the majority of which were in 
the young or subadult stages, were counted. This 
shows that the first individual introduced reproduces 
and its seeds germinate. Moreover, this individual 
has been observed with inflorescences (Figure 3). 

https://www.iucnredlist.org/
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Figure 3. Leaves and inflorescences of Aucoumea klaineana, an 
introduced species in the former botanical garden of ORSTOM.

3.4 Abundance of the species

The most abundant species of this site are: Hopea 
odorata (76 ind.), Pycnanthus angolensis (60 ind.), 
Tarrietia utilis (Sprague) Sprague (52 ind.), Quas-
sia gabonensis Pierre (37 ind.), Carapa procera (34 

ind.), Strombosia pustulata Oliv. (23 ind.), Berlinia 
confusa (22 ind.) and Aucoumea klaineana (20 indi-
viduals). Apart from these species with 20 or more 
individuals, we noted 14 species with the number 
of individuals varying from 10 to 19. Among these 
species Lophira alata Banks ex CF Gaertn. and Mi-
tragyna ledermannii (K. Krause) Ridsdale with 19 
individuals each. We have counted 95 species with 2 
to 9 individuals. A total of 73 species (38.42%) were 
represented by only one individual. It is important 
to highlight the fact that among the 8 most abundant 
species 3 are introduced species including Hopea od-
orata which have the highest number of individuals 
(76 individuals).

3.5 Threatened and rare species 

A total of 19 threatened species were found at 
the site (Table 2). Among them, 2 species are en-

Table 1. West African endemic species in the former botanical garden of ORSTOM in Côte d’Ivoire.

Species Family

Berlinia occidentalis Keay Fabaceae

Calpocalyx aubrevillei Pellegr. Fabaceae

Chrysophyllum azaguieanum J.Miège Sapotaceae

Coelocaryon oxycarpum Stapf Myristicaceae

Cola caricifolia (G. Don) K. Schum Malvaceae

Copaifera salikounda Heckel Fabaceae

Daniellia thurifera Benn. Fabaceae

Dialium aubrevillei Pellegr. Fabaceae

Diospyros liberiensis A.Chev. ex Hutch. & Dalziel Ebenaceae

Drypetes aylmeri Hutch. & Dalziel Euphorbiaceae

Drypetes ivorensis Huche. & Dalziel Euphorbiaceae

Eugenia leonensis Ingl. & Brehmer Myrtaceae

Loesenera kalantha Harms Fabaceae

Octoknema borealis Hutch. & Dalziel Octoknemaceae

Placodiscus pseudostipularis Radlk. Sapindaceae

Schumanniophyton problematicum (A. Chev.) Aubrév Rubiaceae

Strephonema pseudocola A. Chev Combretaceae

Tarrietia utilis (Sprague) Sprague Malvaceae

Tetrapleura chevalieri (Harms) Baker f. Fabaceae

Tricalysia reticulata (Benth.) Hiern Rubiaceae

Desmostachys vogelii (Miers) Stapf Icacinaceae

Xylia evansii Huche. Fabaceae
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dangered and 17 are vulnerable. Also, the two en-
dangered species are endemic to the west African 
Guinean Forest. These are Chrysophyllum azagu-
ieanum J. Miège and Placodiscus pseudostipularis 
Radlk (Figure 4). Four species are rare in the flora 
of Côte d’Ivoire: Balanites wilsoniana, Chrysophyl-
lum azaguieanum, Gilletiodendron kisantuense and 
Loesenera kalantha.

3.6 Horizontal structure 

The diameter structure of the species in the bo-
tanical garden has an “inverted J” shape (Figure 
5). The number of individuals decreases from small 
diameter classes to large diameter classes. Thus, in-
dividuals with a diameter between 0 cm and 10 cm 
are the most represented. These individuals represent 
more than 70% of the plants inventoried. Less than 
1% of individuals have a diameter greater than 100 
cm. This shows that young individuals are more nu-
merous than adult individuals. 

Figure 4. Two west african endemic and endangered plants: A. 
Leaves and fruits of Placodiscus pseudostipularis Radlk.; B, C. 
Young individual and fruit of Chrysophyllum azaguieanum J. 
Miège. 

Table 2. Threatened and or rare plant species inventoried in the former botanical garden of ORSTOM in Côte d’Ivoire.

Category of threat Species Family

 Endangered
Chrysophyllum azaguieanum J.Miège Sapotaceae
Placodiscus pseudostipularis Radlk. Sapindaceae

 Vulnerable

Aucoumea klaineana Pierre Burseraceae
Bombax brevicuspe Sprague Malvaceae
Copaifera salikounda Heckel Fabaceae
Entandrophragma angolense (Welw.) C.DC. Meliaceae
Entandrophragma cylindricum (Sprague) Sprague Meliaceae
Entandrophragma utile (Dawe & Sprague) Sprague Meliaceae
Garcinia kola Heckel Clusiaceae
Guarea africana Welw. ex C. DC. Meliaceae
Guarea cedrata (A. Chev.) Pellegr. Meliaceae
Hopea odorata Roxb. Dipterocarpaceae
Hymenostegia neoaubrevillei J.Leonard  Fabaceae
Lophira alata Banks ex CF Gaertn. Ochnaceae
Nesogordonia papaverifera (A. Chev.) Capuron ex N. Hallé Malvaceae
Pterygota bequaertii De Wild. Malvaceae
Schumanniophyton problematicum (A. Chev.) Aubrév Rubiaceae
Synsepalum aubrevivillei (Pellegr.) Aubrév. & Pellegr Sapotaceae
Turraeanthus africanus (Welw. ex C. DC.) Pellegr. Meliaceae
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Figure 5. Distribution of the individuals of the former botanical garden of ORSTOM in the diameter classes.

Figure 6. Distribution of the individuals of the former botanical garden of ORSTOM in the height classes.

3.7 Vertical structure 

The height distribution of species in the botanical 
garden gives a negative exponential form (Figure 
6). Indeed, the smallest class of high (0-10 cm) con-
centrates the highest number of individuals. There is 

a predominance of individuals of low height. More 
than 70% of individuals have a height less than 20 m. 
There are very few individuals with a height greater 
than 40 m. This structure indicates the good regener-
ation of the species.

4. Discussion 

4.1 Richness and conservation value of the 
former botanical garden of ORSTOM

This study leads to the inventory of 190 species 
belonging to 141 genera and 47 families in the site 

of the former botanical garden of ORSTOM in Côte 
d’Ivoire. If the species observed are the result of the 
influence of the neighboring forest, there is evidence 
of introduced species in the garden. For instance, 
Aucoumea klaineana Pierre, Hopea odorata Roxb, 
Laurus nobilis L., and Olea europaea L. are not 
native of the flora of Côte d’Ivoire. The absence of 
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historical documents on the garden makes it impos-
sible to know whether certain species have disap-
peared. After more than 30 years of abandonment, 
the former botanical garden of ORSTOM contains 
species of extreme importance for conservation. The 
West African Guinean forest is one of the hotspots 
of biodiversity [26] meaning that it has a rich biodi-
versity, a high rate of endemism but also a high rate 
of deforestation. In this context, threatened, rare and 
endemic species need more attention in terms of ex 
situ conservation. The former botanical garden of 
ORSTOM seemed to play this role regarding the 
number of threatened (18), rare (4) and endemic (22) 
species inventoried and it is clear that some species 
have disappeared. Indeed, we found in this garden, 
evidence of native cultivated species of the ivorian 
flora. This concerns species that are restricted to the 
western area of the country such as Balanites wil-
sonia, Loesenera kalantha and also Chrysophyllum 
azaguieanum J.Miège, which is considered extinct 
from Côte d’Ivoire [22]. Indeed, the presence of these 
species on this site shows that they were cultivated 
there as part of the enrichment of the garden. That is 
why we choose to call them “native cultivated spe-
cies” rather than introduced species. 

4.2 Breeding capacity of native cultivated 
species

The native cultivated species such as Balanites 
wilsonia and Loesenera kalantha are rare in their 
area of distribution [27]. Only two individuals of each 
were recorded indicating that they do not have easy 
reproduction which could explain their rarity in 
nature. However, 9 individuals of Chrysophyllum 
azaguieanum were observed, with two individuals 
in a reproductive state. Yet according to Aké-Assi, 
L. [21] only one individual of this species had been 
introduced into the garden and as the specimen Aké 
Assi 12019 has been collected from this individual 
in 1973, it is clear that this individual has been intro-
duced before this date. In other words, in 2022, one 
can say that the individual is at least 50 years old. In 
any case the number of individuals of this species is 
low. During the inventory we found only one fruit 

on the first individual. A year later, monitoring re-
vealed the presence of numerous flowers on the two 
adult individuals, but when the fruits matured, only 
7 fruits were observed. It seems that in the current 
environment of this botanical garden, Chrysophyl-
lum azaguieanumis facing a reproductive problem. 
We suspect the absence of its pollinator which is not 
formally known for the moment.

4.3 Abundance of the species and risk of inva-
sion

Among the 8 most abundant species, 3 are intro-
duced species, not part of the original flora of Côte 
d’Ivoire: Hopea odorata (76 individuals), Quassia 
gabonensis Pierre (37 ind.), Aucoumea klaineana 
(20 ind.). Therefore, Hopea odorata is the most 
abundant species on the site. The second and third 
most abundant native species are Pycnanthus ango-
lensis (60 ind.), Tarrietia utilis (Sprague) Sprague 
(52 ind.), respectively. Hopea odorata is a vulnera-
ble species according to the IUCN categories and is 
orinated from the South-East Asia [28]. The species is 
also a fast-growing species and is appreciated for its 
wood. These are certainly the reasons that led to its 
introduction in Côte d’Ivoire in the 70s. However, it 
should be noted that this species could be invasive in 
the forest ecosystems in Côte d’Ivoire. We have also 
observed many young individuals of this species. 
The invasive potential of Hopea odorata was ob-
served by Tiébré, M.S. et al. [28] in the Banco Nation-
al Park. These authors found in their study site, that 
97% of the individuals identified belonged to Hopea 
odorata. The invasive potential of the species could 
be explained by its high capacity of dispersion even 
if the germination rates observed in Côte d’Ivoire 
are around 30% [29]. The abundance of Pycnanthus 
angolensis and Heritiera utilis can be explained by 
the edaphic conditions and the ecological strategy of 
these species. Indeed, they are both species that pre-
fer humid zones and are light demanders [30]. These 
conditions were well met on the site of the former 
botanical garden of ORSTOM. This type of envi-
ronment is also suitable for Carapa procera. This is 
why there are 34 individuals of this species on the 
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site, which is therefore the fifth most abundant spe-
cies and the third among native species. Aucoumea 
klaineana is a pioneer and light-demander species, 
which often colonizes places after deforestation by 
forming pure stands. In their distribution area (Gabon 
and Congo basin) Aucoumea klaineana and Quassia 
gabonensis often grow in the same places and condi-
tions, especially sandy soils [31] so that they can char-
acterize a type of forest. 

5. Conclusions
This study has shown that 30 years of forest res-

toration have not led to the disappearance of all the 
species preserved in the ORSTOM botanical garden. 
The current rate of loss of biodiversity makes botan-
ical gardens more essential than ever in the tropics. 
Given the conservation status of many species, this 
garden had a clear mission: to preserve endangered 
plant biodiversity. It remains a site of high con-
servation value. This is why its rehabilitation and 
strengthening are desirable.

Conflicts of Interest 
The authors declare no conflict of interests.

Acknowledgements
The authors would like to thank Mr. Henri Téré 

and Mr. Dougouné Saturnin from the CSRS herbar-
ium as well as Mr. Gnahoua Guy-Modeste from the 
CNRA.

References
[1] Chen, G., Sun, W., 2018. The role of botanical 

gardens in scientific research, conservation, and 
citizen science. Plant Diversity. 40, 181e188.

[2] Primack, R.B., Ellwood, E.R., Gallinat, A.S., et 
al., 2021. The growing and vital role of botan-
ical gardens in climate change research. New 
Phytologist. 231, 917-932.

[3] Mounce, R., Smith, P., Brockington, S., 2017. 
Ex situ conservation of plant diversity in the 
world’s botanic gardens. Nature Plants. 3, 795-

802. doi: 10.1038/s41477-017-0019-3.
[4] Golding, J., Güsewell, S., Kreft, H., et al., 2010. 

Species-richness patterns of the living collec-
tions of the world’s botanic gardens: A matter of 
socio-economics? Annals of Botany. 105, 689-
696.

[5] O’Donnell, K., Sharrock, S., 2017.The contri-
bution of botanic gardens to ex situ conserva-
tion through seed banking. Plant Diversity. 39, 
373e378.

[6] Walker, L.R., del Moral, R., 2011. Primary 
succession. John Wiley & Sons, Ltd: Chichester. 
doi: 10.1002/9780470015902.a0003181.pub2.

[7] Walker, R.L., Wardle, D.A., 2014. Plant succes-
sion as an integrator of contrasting ecological 
time scales. Trends in Ecology & Evolution. 
29(9), 504-510.

[8] Amani, B.H.K., N’Guessan, A.E., Van der 
Meersch, V., et al., 2022. Lessons from a re-
gional analysis of forest recovery trajectories in 
West Africa. Environmental Research Letters. 
17115005. 

[9] Haeuser, E., Dawson, W., van Kleunen, M., 
2019. Introduced garden plants are strong com-
petitors of native and alien residents under sim-
ulated climate change. Journal of Ecology. 107, 
1328-1342. doi: 10.1111/1365-2745.13101.

[10] Wotton, M.D., McAlpine, G.K., 2013. Pre-
dicting native plant succession through woody 
weeds in New Zealand. Department of Conser-
vation, New Zealand. DOC Research and De-
velopment Series. 336, 1-28.

[11] Zimmerman, N., Hughes, R.F., Cordell, S., et 
al., 2008. Patterns of primary succession of na-
tive and introduced plants in lowland wet forests 
in Eastern Hawaii. Biotropica. 40(3), 277-284.

[12] Dogba, M., 2021. Biologie et écologie de cinq 
espèces végétales envahissantes en agrosys-
tèmes en Côte d’Ivoire: cas de la Région du 
Lôh-Djiboua (French) [Biology and ecology 
of five invasive plant species in agrosystems in 
Côte d’Ivoire: Case of the Lôh-Djiboua region] 
[PhD thesis]. Côte d’Ivoire: Nangui Abrogoua 
University. p. 180.



10

Journal of Botanical Research | Volume 05 | Issue 01 | January 2023

[13] Téré, G.H., 2000. Signification des noms ver-
naculaires des plantes chez les Guérés (Côte 
d’Ivoire) (French) [vernaculars names signi-
fication of plants from Guérés people (Côte 
d’Ivoire)]. Sempervira. 7, 1-96.

[14] Adou Yao, Y.C., N’guessan, K.E., 2005. Diver-
sité botanique dans le sud du parc national de 
Taï, Côte d’Ivoire (French) [Botanic diversity 
on the south of Taï national park, Côte d’Ivoire]. 
Afrique Science. 1(2), 295-313. 

[15] Ajakpa, B.J., Yedomonhan, H., Ahoton, E.L., et 
al., 2013. Structure et diversité floristique des 
îlots de forêts riveraines communautaires de la 
Basse vallée de la Sô au sud du Bénin (French) 
[Stucture and floristic diversity of community 
riparian forest islands of the lower valley of Sô 
in southern Benin]. Journal of Applied Biosci-
ences. 65, 4902-4913.

[16] Tom-Dery, D., Struwe, J., Schroeder, J.M., 
2013. Mapping and tree species diversity of the 
forest savanna mosaic in Ashanti region, Ghana. 
African Journal of Agricultural Research. 8(27), 
3608-3617.

[17] Group, T.A.P., 2016. An update of the Angio-
sperm Phylogeny Group classification for the 
orders and families of flowering plants. Botani-
cal Journal of the Linnean Society. 181, 1-20.

[18] Aké-Assi, L., 1988. Espèces rares et en voie 
d’extinction de la flore de la Côte d’Ivoire 
(French) [Rare and endangered species of the 
flora of Côte d’Ivoire ]. Monographs in System-
atic Botany from the Missouri Botanical Gar-
den. 25, 461-463.

[19] Aké-Assi, L., 1998. Impact de l’exploitation 
forestière et le développement agricole sur la 
conservation de la diversité biologique en Côte 
d’Ivoire (French) [Impact of forest logging and 
agricultural development on the biodiversity 
conservation in Côte d’Ivoire]. Le Flamboyant. 
48, 20-22.

[20] Aké-Assi, L., 2001. Flore de la Côte-d’Ivoire: 
catalogue systématique, biogéographique et 
écologie (French) [Flora of Côte d’Ivoire: 
systematic catalog, biogeography and ecology]. 

Boissiera. 57, 1-396.
[21] Aké-Assi, L., 2002. Flore de la Côte d’Ivoire: 

catalogue systématique, biogéographie et écolo-
gie (French) [Flora of Côte d’Ivoire: systematic 
catalog, biogeography and ecology]. Boissiera. 
58, 1-401.

[22] Chatelain, C., Aké-Assi, L., Spichiger, R., et 
al., 2011. Cartes de distribution des plantes de 
Côte d’Ivoire (French) [Distribution maps of the 
plants of Côte d’Ivoire]. Boissiera. 64, 1-327.

[23] Mori, S.A., Boom, B.M., DE Carvalho, A.M., 
et al., 1983. Southern Bahian moist forests. 
Botanical Review. 49(2), 155-232.

[24] Nusbaumer, L., Gautier, L., Chatelain, C., et al., 
2005. Structure et composition floristique de la 
Forêt Classée du Scio (Côte d’Ivoire). Etude de-
scriptive et comparative (French) [Structure and 
floristic composition of Scio Classified Forest 
(Côte d’Ivoire). Descriptive and comparative 
study]. Candollea. 60(2), 393-443.

[25] Dro, B., Soro, D., Kone, M.W., et al., 2014. 
Woody plants diversity of two non protected 
tropical forests in Côte d’Ivoire (West Africa). 
Journal of Biodiversity and Environmental Sci-
ences. 4(5), 112-124.

[26] Myers, N., Mittermeler, R.A., Mittermeler, C.G., 
et al., 2000. Biodiversity hotspots for conserva-
tion priorities. Nature. 403, 853-885.

[27] Taï National Park Planning Unit, 2000. Cellule 
d’Aménagement du Parc national de Taï, 2000. 
Flore du Parc national de Taï (Côte d’Ivoire): 
manuel de reconnaissance des principales 
plantes (French) [Flora of Taï national Park (Côte 
d’Ivoire): recognition manual of major plants]. 
Max Kasparek. pp. 320.

[28] Tiébré, M.S., Vroh, B.T.A., Kouamé, D., et al., 
2015. Effets d’un arbre exotique envahissant 
Hopea odorata Roxb. (Dipterocarpaceae) sur la 
diversité floristique et le stockage de carbone du 
Parc national du Banco en Côte d’Ivoire (French) 
[Effect of an exotic invasive tree Hopea odorata 
Roxb. (Dipterocarpaceae) on the floristic diver-
sity and the carbon storage of Banco national 
park in Côte d’Ivoire]. International Journal of 



11

Journal of Botanical Research | Volume 05 | Issue 01 | January 2023

Innovation an Applied Studies. 10(1), 207-216.
[29] Tiébré, M.S., Kouamé, D., Vroh, B.T.A., et al., 

2014. Stratégies et potentiel d’invasion des mas-
sifs forestiers par Hopea odorata Roxb. (Dipte-
rocarpaceae): cas du Parc National du Banco en 
Côte d’Ivoire (French) [Strategy and invasion 
potential of forest massifs by Hopea odorata 
Roxb. (Dipterocarpaceae): Case of Banco na-
tional park in Côte d’Ivoire]. International Jour-

nal of Biological and Chemical Sciences. 8(2), 
666-679.

[30] Poorter, L., Bongers, F., Kouamé, F.N., et al., 
2003. Biodiversity of west african forests and 
ecological. An Ecological Atlas of Woody Plant 
Species. CABI Publishing: Wallingford. pp. 521.

[31] Aubin, G.D.S., 1996. La forêt du Gabon CI-
RAD-Forêt (French) [The forest of Gabon CI-
RAD-Forest]. pp. 360.

https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs

