


Floristic Inventory and Conservation Status of Useful Plants in the Experimental Garden (JEPU) of Cheikh Anta Diop University, Senegal
ABSTRACT
Background: The functions and social aspects of botanical gardens have changed over time. The Experimental Garden for Useful Plants (JEPU) at the Faculty of Medicine, Pharmacy and Odontology at Cheikh Anta Diop University is an essential resource for teaching and research in medical botany. Aim: The aim of the work carried out was to make a floristic inventory of the J.E.P.U. Methods: We proceeded to sample the vegetation by making transects in which we delimited stations within which we carried out floristic surveys. Results: The inventory shows a relatively diverse flora with 111 species distributed in 97 genera and 39 families, exclusively angiosperms, with a clear dominance of dicotyledons (91%) and Fabaceae. Microphanerophytes and mesophanerophytes are predominant, while Afro-tropical and pantropical species constitute the bulk of the flora. Conclusion: Despite the medicinal importance of the species recorded, a significant loss of biodiversity has been observed, mainly due to lack of maintenance, water shortages and infrastructure degradation. These results highlight the need for integrated rehabilitation of the JEPU in order to sustainably preserve its scientific and educational role.
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1. Introduction
Botanic gardens are often regarded as attractive green spaces hosting rare trees and flowers, as well as laboratories where experts work with plants. However, beyond these common perceptions, botanic gardens are expected to go further and meet the evolving demands of their time [1]. Botanic Gardens Conservation International (BGCI), the leading organization for the Global Strategy for Plant Conservation (GSPC), defines a botanic garden as an institution that maintains documented collections of living plants for the purposes of scientific research, conservation, display, and education [2]. In certain contexts, the terms “botanic garden” and “botanical research institute” are used interchangeably [3]. Botanic gardens serve multiple purposes, but they have traditionally played a leading role in plant taxonomy, systematics, and horticulture [4]. They offer important opportunities for the ex situ conservation of plant diversity and contribute significantly to the prevention of species extinction [5]. If the preservation of biodiversity is a primary objective, botanic gardens should establish seed banks [3]. Accordingly, many botanical gardens have developed seed banks as a means of conserving wild plant species [6,7]. Floristic inventories are an essential prerequisite for much fundamental research in tropical community ecology, including the modeling of species diversity patterns and the understanding of species distributions [8]. Numerous studies on floristic diversity have been carried out in different parts of the world, with the majority primarily focusing on species inventory [9, 10, 11, 12, 13, 14, 15 and 16]. In Africa, and more specifically in Senegal, flora is not only an essential resource for food, traditional medicine and industry, but also plays a key role in regulating ecosystems and combating climate change. The experimental garden for useful plants (JEPU) at the Faculty of Medicine, Pharmacy and Odontology in Dakar, although still under-documented, has invaluable potential to contribute to the study and conservation of plant species. The JEPU is an exceptional place for teaching, research and the conservation of medicinal plant species. The floristic inventory makes it possible to identify and analyse the different plant species present in this garden, providing a better understanding of its biological richness and its role as an educational and scientific resource.
The aim is to provide a detailed inventory of the garden's flora, while highlighting the importance of this space in teaching plant biology and botany, conserving local plants, and raising awareness of environmental preservation in order to better understand its biodiversity and ensure the conservation of these medicinal plants.
2. MATERIALS AND METHODOLOGY 
2.1. Study Area 
The J.E.PU covers 1,9 ha, is located in the municipality of Fann- Biscutery, in the department of Dakar in the Dakar region (Fig. 1). The Dakar region is one of Senegal's 14 administrative regions. Compared to other regions, it is the smallest in terms of area (547 km², or 0.28% of the national territory) but is home to the largest share of Senegal's population, with a population density of 7,125.4 inhabitants per km² in 2022. The Dakar region lies between 17° 10' and 17° 32' west longitude and 14° 53' and 14° 35' north latitude. It is bordered to the east by the Thiès region and by the Atlantic Ocean to the north, west and south. Geomorphologically, the Dakar region can be divided into three (3) main parts from west to east. These are the western tip (with altitudes ranging from less than 10 m to more than 60 m), the ‘Niayes’ zone (very fertile lowlands suitable for market gardening and floriculture) and the eastern part of the region (comprising a series of hills and plateaus with altitudes of less than 50 m) [17]. In Dakar, temperatures range from 17 to 25°C (degrees Celsius) from December to April and from 27 to 30°C from May to November. The annual rainfall in the Dakar region is 425 mm. Fig. 1 shows the localisation of study area.
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Fig.1. The localisation of study area (On line: https://www.ansd.sn/sites/default/files/2025-02/SESN_2022-2023.pdf )
2.2	Methods
[bookmark: _Hlk217767859]This study was carried out in the JEPU from November 2024 to July 2025. We proceeded to sample the vegetation by making transects in which we delimited stations within which we carried out floristic surveys. A total of 111 samples were collected. Common species were identified directly in the field, while those that could not be identified on site were carefully sampled; others were photographed whenever possible and subsequently taken to the laboratory for further identification. This process was facilitated by the use of standard floristic references, including the Flora of Berhaut, Flora of West Tropical Africa by Hutchinson and Dalziel, he New Flora of Senegal and Neighbouring Regions, as well as guides to medicinal plants such as The Wild Fruits of Senegal by Charles Haddad. The classification systems applied were those of APG III, APG IV, and the International Plant Names Index. 
3. RESULTS AND DISCUSSION 
3. 1. Floristic Inventory
[bookmark: _Toc298601233]The aim of botanical inventories is to characterize the floristic composition of each plant formation in order to identify formations with high species diversity (such as primary forests) or those harboring rare species, and to support the development of environmental protection and conservation plans.
Table 1 presents the list of species recorded at the JEPU. The floristic inventory identified a total of 111 species, divided into 97 genera and belonging to 39 families. An author [18]  listed 249 woody species belonging to 71 families and 187 genera in the JEPU. A study by [15] was carried out in the Sahelian zone (Ferlo) of the Ngoltongo botanical garden (Ferlo). The total number of species found was 220 divided into 167 genera and 58 families. These results are far superior to his own. Another study [16]   found that In the Sudanian zone (Kaolack) of the botanical garden, they collected 283 species in 214 genera and 68 families.
Analysis of this flora also shows that the Fabaceae family is the most represented in the environment.
In a study of the spontaneous flora of the O.V. Fomin Botanical Garden at Taras Shevchenko National University, Kyiv, it was reported that Poaceae largely dominate the garden flora [19]. The strong presence of Fabaceae may be explained by their capacity to fix atmospheric nitrogen and their high seed production, with seeds capable of remaining viable in the soil for extended periods. In a similar context, the author [12] documented more than 324 species belonging to 243 genera and 81 families in the same area, and also observed a marked decline in vegetation, most likely attributable to land encroachment and human activities.
By comparing these results with the other zones of the garden our results are inferior to those found in the Sahelian zone composed of 220 species distributed in 161 genera and 57 families [20] and those of the Guinean zone composed of 244 species distributed in 188 genera and 68 families [21].
Table 1 listed of species recorded in the JEPU

Table 1 :  List of species recorded in the JEPU

	Families
	Species

	AGAVACEAE (M)
	Aloe vera L. Burm.f

	AGAVACEAE (M)
	Agave sisalana (Engelm.) Perrine

	ANACARDIACEAE(D)
	Anacardium occidentale L.

	ANACARDIACEAE(D)
	Manguifera indica L.

	ANACARDIACEAE(D)
	Sclerocarya birrea (A.Rich.) Hochst.

	ANACARDIACEAE(D)
	Spondias mobin L. 

	ANNONACEAE(M)
	Annona squamosa L.

	ANNONACEAE(M)
	Annona muricata L.

	APOCYNACEAE(D)
	Saba senegalensis A.DC. Pichon

	APOCYNACEAE(D)
	Catharanthus roseus (L.) G. Don

	APOCYNACEAE(D)
	Chryptostegia grandiflora R.Br

	APOCYNACEAE(D)
	Nerium oleander L.

	APOCYNACEAE(D)
	Picralima nitida T.Durand & H.Durand

	APOCYNACEAE(D)
	Plumeria rubra L.

	APOCYNACEAE(D)
	Strophanthus sarmentosus DC.

	APOCYNACEAE(D)
	Thevetia neriifolia Juss.

	ARALIACEAE (D)
	Polyscias guilfoylei (W.Bull) L.H. Bailey

	ARALIACEAE (D)
	Polyscias scutellaria Burm.f.

	[bookmark: _Hlk207031943]ARECACEAE (M)
	Cocos nucifera L.

	ARECACEAE (M)
	Elaeis guineensis Jacq.

	ASPARAGACEAE (D)
	Draceana fragans L.

	ASTERACEAE (D)
	Vernonia amygdalina Delile

	ASTERACEAE (D)
	Vernonia colorata (Willd.) Drake

	BALANITACEA (D)
	Balanites aegyptiaca (L.) Delile 

	BIGNONIACEAE(D) 
	Crescentia cujete L.

	BROMELIACEAE (M)
	Ananas comosus (L.) Merr

	CAPPARACEAE (D)
	Boscia senegalensis (Pers.) Lam. Ex Poir.

	CAPPARACEAE (D)
	Capparis tomentosa Lam.

	CAPPARACEAE (D)
	Crataeva adansonii DC. Subsp. Adansonii

	CASUARINACEAE (D)
	Casuarina equisetifolia L.

	COMBRETACEAE (D)
	Combretum aculeatum Vent.

	COMBRETACEAE (D)
	Combretum glutinosum Perr. Ex DC.

	COMBRETACEAE (D)
	Combretum micranthum G.Don

	COMBRETACEAE (D)
	Quisqualis indica L.

	COMBRETACEAE (D)
	Terminalia mantaly H.Perrier

	CYPERACEAE (M)
	Cyperus papyrus L.

	EBENACEAE (D)
	Diospyros mespiliformis Hochst. Ex A.DC.

	EUPHORBIACEAE (D)
	Euphorbia trigona Mill.

	EUPHORBIACEAE (D)
	Hura crepitans L.

	EUPHORBIACEAE (D)
	Manihot esculenta Crantz

	EUPHORBIACEAE (D)
	Ricinus communis L.

	FABACEAE (D)
	Abrus precatorius L.

	FABACEAE (D)
	Afzelia africana Sm. & Pers

	FABACEAE (D)
	Albizia lebbeck (L.) Benth

	FABACEAE (D)
	Cajanus cajan L.

	FABACEAE (D)
	Cassia sieberiana DC.

	FABACEAE (D)
	Ceasalpinia pulcherrima L.

	FABACEAE (D)
	Cordyla pinnata (Lepr. Ex A. Rich.) Milne-Redh.

	FABACEAE (D)
	Desmanthus virgatus (L.) Willd.

	FABACEAE (D)
	Detarium senegalense J.F.Gmel.

	FABACEAE (D)
	Leucaena leucocephala (Lam.) De Wit

	FABACEAE (D)
	Lonchocarpus sp

	FABACEAE (D)
	Pilostigma reticulatum (DC.) Hochst.

	FABACEAE (D)
	Pithecellobium dulce (Roxb.) Benth.

	FABACEAE (D)
	Samanea saman (Jacq.) Merr.

	FABACEAE (D)
	Senna alata (L.) Roxb.

	FABACEAE (D)
	Senna bicapsularis L.

	FABACEAE (D)
	Senna occidentalis L. Link

	FABACEAE (D)
	Senna siamea (Lam.)

	FABACEAE (D)
	Tamarindus indica L.

	LAMIACEAE (D)
	Ocimum basilicum L.

	LAMIACEAE (D)
	Persea americana Mill.

	LILIACEAE (M)
	Sansevieria trifasciata Prain

	LILIACEAE (M)
	Musa paradisiaca L.

	LORANTHACEAE(D)
	Tapinanthus bangwensis (Engl. & K.Krause) Danser

	LYTHRACEAE (D)
	Lawsonia inermis L.

	LYTHRACEAE (D)
	Punica granatum L.

	MALVACEAE (D) 
	Adansonia digitata L.

	MALVACEAE (D) 
	Ceiba pentandra L.

	MALVACEAE (D) 
	Cola cordifolia (Cav.) R.Br.

	MALVACEAE (D) 
	Gossypium barbadense L. 

	MALVACEAE (D) 
	Guazuma ulmifolia Lam.

	MALVACEAE (D) 
	Hibiscus rosa-sinensis L.

	MALVACEAE (D) 
	Hibiscus sabdariffa L.

	MALVACEAE (D) 
	Pachira aquatica Aubl.

	MELIACEAE (D)
	Azadirachta indica A. Juss.

	MELIACEAE (D)
	Carapa procera DC.

	MELIACEAE (D)
	Khaya senegalensis (Desr.) A.Juss.

	MELIACEAE (D)
	Melia azedarach L.

	MELIACEAE (D)
	Trichilia roka (Forsskal) Chiov.

	MORACEAE (D)
	Antiaris africana Engl.

	MORACEAE (D)
	Ficus benjamina L.

	MORACEAE (D)
	Ficus elastica Roxb. Ex Hornem.

	MORACEAE (D)
	Ficus retusa L.

	MORINGACEAE (D)
	Moringa oleifera Lam.

	MYRTACEAE (D)
	Psidium Guajava L.

	MYRTACEAE (D)
	Eucalyptus camaldulensis Dehnh.

	MYRTACEAE (D)
	Eucalyptus alba Reinw. ex blume

	MYRTACEAE (D)
	Syzygium guineense (Willd.) DC.

	NYCTAGINACEAE (D)
	Bougainvillea glabra Choisy. 

	NYMPHAEACEAE (D)  
	Nymphaea lotus L.

	POACEAE (D)
	Bambusa vulgaris Schrad. Ex J. C. Wendl. 

	POLYGONACEAE (D)
	Coccoloba uvifera L.

	RHAMNACEAE (D)
	Sarcocephalus latifolius (Sm.) E.A.Bruce

	RHAMNACEAE (D)
	Ziziphus mauritiana Lam.

	RHAMNACEAE (D)
	Zizyphus mucronata Willd.

	RUBIACEAE (D)
	Morinda citrifolia L.

	RUBIACEAE (D)
	Spermacoce verticillata L.

	RUTACEAE (D)
	Bergera koenigii L.

	RUTACEAE (D)
	Citrus aurantiifolia (Christm.) Swingle

	               RUTACEAE (D)
	Citrus limon (L.) Burm. F. 

	RUTACEAE (D)
	Manilkara zapota (L.) P. Royen 

	RUTACEAE (D)
	Zanthoxylum zanthoxyloides (Lam.) Zepern. & Timler.

	SAPOTACEAE (D)
	Ravenala madagascariensis Adans. 

	STRELITZIACEAE(D) 
	Strelitzia reginae subsp. reginae

	TILIACEAE (D)
	Grewia bicolor Juss.

	VERBENACEAE (D)
	Gmelina arborea Roxb. 

	VERBENACEAE (D)
	Lantana camara L. 

	VERBENACEAE (D)
	Stachytarpheta jamaicencis (L.) Vahl

	ZYGOPHYLLACEAE (D)
	Dioscorea esculenta (Lour.) Burkill

	ZYGOPHYLLACEAE (D)
	Guaiacum officinal L.



3.2. Biological spectrum
Our study shows that microphanerophytes are predominant, accounting for 44.2% of the flora. These are species ranging in height from 8 to 25 m. In contrast, mesophanerophytes, nanophanerophytes and climbing phanerophytes account for 33.3% and 15.3% respectively, or 48.6% of the woody flora. Climbing phanerophytes account for only 4.5%. Furthermore, megaphanerophytes, parasites and helophytes (Nymphea lotus) each represent one species, accounting for 0.9% of the flora. This strong dominance of microphanerophytes and mesophanerophytes shows a preponderance of tree and shrub formations. These results differ from those obtained by [22] in the inventory of Hann Forest Park, with 44.26% mesophanerophytes and 37.7% microphanerophytes. Table 2 shows biological spectrum of species encountered at JEPU.
Table 2. Biological spectrum of species encountered at JEPU

	Biological types
	Number of species
	Proportions (%)

	Mesophanerophytes (Mp) 
	37
	33.3

	Microphanerophytes (mp) 
	49
	44.2

	Nanophanerophytes (np) 
	16
	14.4

	Megaphanerophytes (MGP) 
	02
	1.8

	Climbing phanerophytes (pg) 
	05
	4.5

	Parasite (par) 
	01
	0.9

	Helophyte (He)
	01
	0.9

	Total
	111
	100



   3.3.   Chorological spectrum
The distribution of ligneous species according to their biogeographical affinities is shown in Table 3. Analysis of the chorological spectrum shows that African and Afro-tropical species (39.7%) and pantropical species (30.6%) are the most represented (Table 3). On the other hand, other species such as American species (10.8%), cosmopolitan species (7.2%) and palaeotropical species (4.95%) are poorly represented (Table 3).
These results are consistent with those of [21], who showed that African species are dominant with 55.95% compared to 3.57% for Afro-tropical species. Table 3 shows the phytogeographic spectrum of species at JEPU.
Table 3 : Phytogeographic spectrum of species recorded in the JEPU
	Phytogeographical affinity
	Number of species
	Proportions (%)

	Pantropical species (Pan)
	35
	30.6

	African species (Af) 
	34
	31.6

	American species
	12
	10.8

	Afro-tropical species
	9
	8,1

	Cosmopolitan species
	8
	7.2

	Asiatic species
	6
	5.4

	Afro-american species
	2
	1.8

	Afro-american and asiatic species
	2
	1.8

	Paleo-tropical species
	1
	0.9

	Australian species
	1
	0.9

	Afro-asiatic species
	1
	0.9



3 .4. Distribution of Species by Class
Families belonging to the dicotyledonous class accounted for 84.60%, with the remaining 15.40% belonging to the monocotyledonous class (Table 4). The dicotyledonous class accounted for 84.6% of the genera. In terms of floristic diversity, cotyledons still predominate. The botanical garden of the Faculty of Science and Technology (FST, UCAD) is home to 245 species, which are arranged into 190 genera and 71 families, according to the findings of the floristic inventories conducted there [22]. These results are significantly higher than our values. The importance of botanical gardens in restoring ecosystems previously disturbed by research activities prior to species introduction is reflected in the high prevalence of species with wide geographic distributions [23, 24]. Table 4 shows flora structure at JEPU

Table 4 : Flora structure of the JEPU

	Under branch
	Classes
	Families      
	  Genera    
	Species

	
	
	Nombre
	%
	Nombre
	%
	Nombre
	%

	Angiosperm
	Dicotyledons
	33
	84.6
	90
	92.7
	101
	91

	
	Monocotyledons
	6
	15.4
	7
	7.3
	10
	9

	Total
	39
	100
	97
	100
	111
	100



Fig 2. Shows the distribution of species by class.

Fig. 2. Distribution of species by class
Finally, the establishment of a management committee, the strengthening of human resources and the mobilisation of funding, accompanied by annual monitoring through floristic inventory, are essential levers for ensuring the sustainability and scientific value of the UCAD botanical garden.


4. Conclusion
In conclusion, the floristic inventory of the botanical garden of the Faculty of Medicine and Pharmacy of Cheikh Anta Diop University reveals a marked decrease in plant diversity, with a decline from 249 species recorded in 2010 to 111 species currently. This decline is mainly due to a lack of ecological maintenance, persistent water constraints and the deterioration of educational infrastructure. Nevertheless, these results highlight the site's potential for rehabilitation. The implementation of targeted ecological management measures, combined with the strengthening of educational and scientific facilities, in particular through the creation of a herbarium, appears essential to restore the garden's biodiversity and perpetuate its role in teaching and research in medical botany within UCAD.
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