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Composition and Floristic Diversity of the Vegetation in Zuénoula Department (Central-Western Côte D’Ivoire)
Abstract
Background: Despite their ecological importance, the savanna-forest transition zone of Côte d'Ivoire is facing increasing human pressures that threaten its botanical heritage. This study addresses the urgent need for updated floristic data to guide conservation efforts in the said zone.
Aims: The present study aims to analyze the composition and floristic diversity of the Zuénoula department. 
Study location and duration: The study was conducted in 3 sub-prefectures of the Zuénoula department (Central-West Côte d'Ivoire), from April 2020 to October 2021.
Methodology: The study was conducted in the department of Zuénoula (7°10’–7°45’ N; 5°43’–6°26’ W), characterized by a mosaic of wooded savannas and dense forests. The floristic inventories combined plot-based surveys and itinerant inventories in primary (undisturbed for >30 years) and secondary (<30 years) formations. In total, 60 permanent plots of 2,500 m² were randomly established across six localities. Within each formation type, the plots were stratified according to a topographic gradient (lower slope, mid-slope, and summit) in order to capture environmental heterogeneity. Itinerant inventories were carried out to record species outside the plots. Taxonomic identification was performed using regional reference floras and laboratory analyses. The data were then processed to determine the composition and floristic diversity of the vegetation.
Results: In total, 332 plant species distributed across 250 genera and 80 families were recorded, with an abundance of Fabaceae (51 species), Poaceae (31 species), and Malvaceae (22 species). Secondary plant formations were found to be more diverse in genera and species than primary plant formations, although both formations are floristically heterogeneous (47.22%). The dominant biological types were Therophytes (24.4%), Microphanerophytes (20.18%), and Mesophanerophytes (12.65%), while herbaceous plants were the most abundant morphological type (43.98%). Chorologically, the species were mostly from intertropical Africa and the Guineo-Congolian region, with 130 and 110 species respectively. The inventoried flora also included species with special status, including 3 listed on the Red List of the International Union for Conservation of Nature (IUCN), 3 endemic to Côte d’Ivoire, and 34 introduced. Vegetation of Zuénoula department was dominated by species characteristic of the potential major flora (86 species), the most important of which were Annona senegalensis, Blighia sapida, and Fleuggea virosa.
Conclusion: These results show a rich flora but influenced by human activities, hence the need to implement appropriate management and conservation measures.
Keywords: Vegetation composition, floristic diversity, Zuénoula Department.
1. Introduction 
All over the world, forests have been heavily cleared to make way for agriculture or urbanization. Deforestation is the phenomenon of the regression of vegetation cover. It results from actions of logging and then clearing, related to the expansion of agricultural land, the excessive or uncontrolled exploitation of certain forest species, mining, urbanization, and livestock farming (Kouamé, 1998). In Côte d’Ivoire, the once sufficiently vast forest has decreased. Ivorian forest heritage has experienced a loss of biodiversity (Sankaré et al., 1999). The Ivorian forest cover, estimated at 16 million hectares in the 1900s, has been reduced to around 2.5 million hectares (Traoré, 2018).
That is to say, increasingly, the Ivorian flora is being decimated. With it, many plant and animal species that provide various natural resources (Berraho et al, 2006). This implies that the forest plays a very important role for biodiversity and ecological balance. Nevertheless, it is observed that a few remaining fragments and abandoned plots, which allow degeneration to take its course in the Zuénoula department, are regenerating. Indeed, a degraded landscape could give hope for regeneration, if the edaphic and environmental conditions are not extremely unfavorable. Fortunately, thanks to ecological resilience, new forest clusters appear here and there. Despite more or less harmful pressures on the vegetation cover resulting in rapid deforestation on one hand, there is regeneration of degraded areas on the other (Koulibaly, 2008). Therefore, it is essential to know, preserve, and further regenerate plants originating from primary and secondary forests.
For this, it is necessary to carry out floristic studies to identify the present species, assess biological diversity, and characterize the different plant communities. This information represents an essential scientific basis for planning conservation measures and sustainable ecosystem management.
Several studies have already been conducted on the regional flora by some authors including Traoré et al. (2019) and Vanié et al. (2021). These studies highlighted the importance of the sustainable management of spontaneous species. Likewise, at the national level, the research by AKé Assi (1984-2001-2002), Kouamé & Zoro Bi (2010) and Kouakou (2015) has made it possible to improve knowledge of the floristic diversity of areas that are for the most part managed by local populations or state structures.
Thus, the knowledge and management of flora in the Zuénoula department is of little interest. In view of all that has been mentioned above, it is observed that the indigenous and exotic plants of the department, even the most well-known plants, are less conserved or regenerated. Unknown taxa are regularly cleared or destroyed in favor of crops such as cocoa, coffee, cotton, maize, peanuts, etc.Faced with this observation, the present study analyzes the composition and floristic diversity of the Zuénoula department, in order to characterize the current state of its plant heritage.
The obtained results will help improve scientific knowledge on plant biodiversity of the Center-West of Côte d'Ivoire. They will also provide useful information for biodiversity conservation programs, sustainable management of plant resources, and ecological enhancement of local ecosystems.
2. Materials and Methods
2.1	Study Area
The study was conducted in the department of Zuénoula, more precisely in the sub-prefectures of Zuénoula, Kanzra, and Zanzra. The department of Zuénoula is located in the Center-West of Côte d'Ivoire at 7°10’–7°45’ North latitude and 5°43’–6°26’ West longitude. The climate is sub-Sudanese, of a humid and unstable tropical type (Wilkie, 2010). It is characterized by two seasons: a rainy season (March to November) and a dry season (December to February). Rainfall ranges between 800 and 1500 mm per year, with temperatures varying from 22 to 34 °C (Konan, 2021). The vegetation consists of a woodland savanna ecosystem bordering a dense forest ecosystem within which are scattered shrub layers, fallow lands, herbaceous layers, plantations, and patches of sacred forests. The soil, of ferrallitic type, is characterized by a thin humiferous horizon rich in organic matter, slightly acidic, and well-structured (Departmental Directorate of Agriculture, 2020).
2.2	 Floristic Inventories
Field deployment required technical equipment including a GPS (Garmin, MAP 64s) for georeferencing the sites, measuring tapes for delimiting survey areas, as well as strong pruning shears for collecting biological samples. The floristic inventory was based on a combined approach of plot surveys (Adou Yao et al., 2007) and itinerant surveys (Aké-Assi, 1984, 2001, 2002), in six localities (Zuénoula, Zorofla, Bonéfla, Gohizra, Nénézra, and Traonfla). The protocol distinguished two ecological strata: primary formations (stable for >30 years) and secondary formations (anthropized for <30 years). The setup included 60 permanent plots of 2,500 m² (50m X 50m), randomly installed at a rate of five units per formation type and per locality. To ensure phenological representativeness, each plot was subject to three systematic seasonal inventories. At the same time, a mobile method was organized via "zigzag" transects covering different topographic gradients to catalog rare or locally occurring taxa outside the plots. 
The determination and identification of the inventoried species were made possible through the use of existing floras such as those by Lebrun and Stork (1991-1997) and Aké-Assi (1984, 2001, 2002).
2.3	Data Analysis
2.3.1	Assessment of Floristic Diversity
The diversity of the flora was characterized through species and genus diversity indices. The species diversity index (SDI) is the ratio between the number of species and the number of genera recorded; it was calculated using the following formula:
SDI = number of species / number of genera     (1)
The generic diversity index (GDI) is the ratio between the number of genera and the number of families; it was obtained from the following formula: 
GDI = number of genera / number of families     (2)
2.3.2	 Similarity of the Flora
Floristic similarity is the degree of resemblance between the flora of different inventoried plots. It is assessed using the similarity coefficient. In the present study, Sørensen's (1948) coefficient was used, calculated according to the following formula:
SC = (2c / a + b) * 100     (3)
In this formula, SC is the similarity coefficient; a, the number of species on a list belonging to plot A; b, the number of species on a list belonging to plot B; and c, the number of species belonging to both plots (A and B) that are being compared. Sørensen's similarity coefficient values range from 0 to 100. The more species the two floristic lists have in common, the closer SC is to 100. The more different the two floristic lists are, the closer SC is to 0 (Trouppin, 1966).
2.3.3	 Biological, Morphological, and Chorological Types 
Biological types are a system of classification of plants; this classification is made according to the positioning of survival organs during the unfavorable period (Raunkiær, 1934). The type of classification adopted in this study was that of Aké-Assi (1984), which itself was adapted from Raunkiær's model (1905). The proportions of the different biological types made it possible to construct the biological types diagram. 
The morphological types of plants are defined as a developed sorting criterion, to organize all plants according to their general form (Aké-Assi, 1984). In this study, it was essentially a matter of listing tree species (trees, shrubs, and small trees), herbaceous, climbing, and fungal species. 
The analysis of the geographical distribution of species (chorology) was carried out according to the phytogeographical subdivisions of Aké-Assi (1984). Each taxon was classified by biogeographical affinity (global, continental, or regional) in order to establish the proportion of each chorological type. At the same time, the heritage value of the flora was assessed by identifying endemic, introduced, or threatened species according to the Red List of the International Union for Conservation of Nature (IUCN, 2012). The relative importance of each group was then calculated in frequency to determine the dominant climatic influences.
2.3.4      Specific Contribution
The specific contribution of species was determined based on their absolute and relative frequency. The absolute frequency of a species reflects its contribution within a given plant formation. The relative frequency (RF) of a given plant species is defined as the ratio of its absolute frequency (AF), or the number of times it was present, to the number of surveys (N) conducted during the phytosociological sampling. It is calculated using the following formula:
RF (%) = (AF / N) * 100     (4)
The specific contribution (SCi) due to the absolute frequency of a species i (AFi) represents its contribution within a given plant community. It is obtained by the ratio of the absolute frequency of the species (AFi) to the sum of the absolute frequencies of all the species encountered:
SCi = (AFi /  ∑n1 AFi) * 100     (5)
She reflects the dominance of species according to Daget and Poissonnet (1971): 
✓ SCi <1, accidental flora; 
✓ 1 ≤ SCi ≤ 4, potential major flora; 
✓ SCi > 4, major flora.
3. Results
3.1	Floristic Richness
The floristic survey recorded 332 plant species, of which 139 belonged to the primary vegetation formation zone and 276 to the secondary vegetation formation zone. These species were grouped into 250 genera and 80 families. The Dicots were the best represented with 251 species (75.6%) compared to 77 species (23.2%) of Monocots and 4 species (1.2%) of Pteridophytes. Seven botanical families were the most abundant in species (155 species). The Fabaceae family was the most important with 51 species. It was followed by the Poaceae and Malvaceae families, which included 31 and 22 species, respectively (Fig. 1).

Fig. 1. Barchart of the main families of vegetation in the department of Zuénola
3.2	Diversity Indices
Table 1 presents the diversity indices within plant formations. They were determined through species and genus diversity indices. The species diversity indices in primary and secondary plant formations were 1.22 and 1.28, respectively. The genus diversity indices in the same plant formations were 2.23 and 2.94, respectively.
Table 1. Diversity index of the plant formations in the Zuénoula department
	Zones
	Number of families
	Number of genres
	Number of species
	SDI
	GDI

	ZFVP
	51
	114
	139
	1,22
	2,23

	ZFVS
	73
	215
	276
	1,28
	2,94


ZFVP: Primary Vegetation Formation Zone; ZFVS: Secondary Vegetation Formation Zone; SDI: Specific diversity index; GDI: Generic diversity index.


3.3	Similarity Coefficient
The two plant formations had 98 species in common. The primary plant formation zone was composed of 139 species, while the secondary plant formation zone accounted for 276 species. The value of the similarity coefficient obtained was 47.22%.
3.4	 Biological, Morphological, and Chorological Types
All biological types were represented in the Zuénoula department. Fig. 2 presents the barchart of biological types of the species recorded in the study area. This barchart highlighted the predominance of Therophytes (24.41%), Microphanerophytes (20.18%), and Mesophanerophytes (12.65%).
Different morphological types were observed in this flora. These included herbaceous plants (146 species), trees (134 species), shrubs and subshrubs (25 species), lianas (25 species), and fungi (2 species). Herbaceous plants were the most dominant, with a proportion of 43.98%.
The analysis of chorological types highlighted an abundance of global, African, and Ivorian species. The most representative were taxa from intertropical Africa and species from the Guineo-Congolian region, with 130 and 110 species respectively. They were followed by taxa from the savanna-forest transition zone with 50 species and taxa common to the tropical Old World with 42 representatives. In the floristic list, 40 species with special status were recorded, including 3 listed on the Red List of the International Union for Conservation of Nature [IUCN] (2012), 3 Ivorian endemics, and 34 introduced species.

Fig. 2. Barchart of the biological types of vegetation in the department of Zuénoula
3.5	Typology of the flora according to species contribution  
Only the most frequent species (122 species) were retained for the analysis of species contribution. This analysis made it possible to rank the species according to their contribution within the plant communities. Following the analysis, three groups of flora were identified.  
The first group, representing the major flora, with a SCi (species contribution index) greater than 4, consisted of a set of 8 species dominated by herbaceous plants such as Imperata cylindrica, Ipomoea cairica, Amaranthus spinosus, Axonopus compressus, Cenchrus purpureus, etc (Table 2).
The second group, constituting the accidental flora, with a SCi strictly less than 1, was composed of 28 species dominated by arboreal species such as Deinbolia pinnata, Triplochiton scleroxylon, Mesoneuron benthamianum, Milicia excelsa, Morinda lucida, etc (Table 3).
The third group, representing the potential major flora, with a SCi greater than or equal to 1 and less than or equal to 4, was made up of 86 species. It was mainly composed of arboreal species (52 species) such as Annona senegalensis, Blighia sapida, Fleuggea virosa, Spondias mombin, Jatropha gossypiifolia, and so on. This group also included 23 herbaceous species and 11 lianescent species. Among others, we have Bidens bipinnata, Amaranthus viridis, Boerhavia diffusa, Sida acuta, etc for the herbaceous species, and Combretum paniculatum, Abrus precatorius, Dioscorea alata, Calamus rotang, etc for the lianas (Table 4). 
Table 2. List of the major flora of the Zuénoula department

	N° 
	Species name
	SCi 
	N°
	Species name
	SCi

	1 
	Imperata cylindrica Raeusch. 
	6,36 
	5 
	Amaranthus spinosus L. 
	5 

	2 
	Chromolaena odorata R.M.King & H.Rob. 
	6 
	6 
	Axonopus compressus p. Beauv 
	4,68 

	3 
	Dischrostachys cinerea Wigth. & Arn. 
	6 
	7 
	Cenchrus purpureus Schumach.Morrone. 
	4,55 

	4 
	Ipomoea cairica (L.) Sweet. 
	6 
	8 
	Aframomum alboviollaceum k. Schum. 
	4,37 


SCi : Specific Contribution due to the absolute frequency of the species ; N° :number. 







Table 3. List of the accidental flora of the department of Zuénoula

	N°
	Species name
	SCi
	N°
	Species name
	SCi

	1
	Deinbolia pinnata Poir. 
	0,74 
	15 
	Gloriosa superba L. 
	0,42 

	2
	Triplochiton scleroxylon K.Schum. 
	0,7 
	16 
	Milletia pinnata Panigrahi. 
	0,34 

	3
	Mesoneuron benthamianum Baill. 
	0,6 
	17 
	Borassus aethioppum Mart.  
	0,33 

	4
	Milicia excelsa C.C.Berg. 
	0,6 
	18 
	Glyphaea brevis spreng. 
	0,32 

	5
	Morinda lucida Benth. 
	0,6 
	19 
	Philenoptera cyanescens Roberty. 
	0,31 

	6
	Olax subscorpioïdea Oliv. 
	0,6 
	20 
	Lonchocarpus sericeus Kunth. 
	0,3 

	7
	Vernonia amygdalinum SCh.Bip 
	0,57 
	21 
	Myrianthus arboreus P.Beauv. 
	0,3 

	8
	Solanum nigrum L. 
	0,56 
	22 
	Passiflora foetida L.  
	0,3 

	9
	Parmelia caperata Hale. 
	0,5 
	23 
	Carica papaya L. 
	0,27 

	10
	Ananas bracteatus Schult et Schult F. 
	0,47 
	24 
	Gossypium arboreum L. 
	0,2 

	11
	Mimosa pudica L. 
	0,46 
	25 
	phoenix reclinita Jacq. 
	0,15 

	12
	Parkia biglobosa (Jacq.) R. Br. 
	0,44 
	26 
	 Mangifera indica L. 
	0,13 

	13
	Morus mesozygia Stapf. 
	0,43 
	27 
	Azadirachta excelsa Jackob. 
	0,06 

	14
	Albutilon indicum Sweet. 
	0,42 
	28 
	Achyranthe aspera L. 
	0,03 


SCi : Specific Contribution due to the absolute frequency of the species ; N° :number. 

Table 4. List of the major potential flora of the department of Zuénoula  
	N°
	Species name
	CSi
	N°
	Species name
	CSi

	1 
	Annona senegalensis Pers. 
	3,41 
	27 
	Albizia lebbeck Benth. 
	2 

	2 
	Blighia sapida K.D.Koening. 
	3,41 
	28 
	Ficus exasperata Vahl. 
	2 

	3 
	Fleuggea virosa Royle. 
	3,24 
	29 
	Ficus vallis-choudae Delile. 
	2 

	4 
	Alchornea cordifolia Müll arg. 
	3,22 
	30 
	Griwia flavescens Juss. 
	2 

	5 
	Jatropha gossypiifolia L. 
	3,2 
	31 
	Centrosema virginianum Benth. 
	2 

	6 
	Bidens bipinnata L.  
	3,19 
	32 
	Sarcocephallus latifolius L. 
	2 

	7 
	Amaranthus viridis L. 
	3,18 
	33 
	Phillostigma thonningii Schum. 
	2 

	8 
	Chamaecostus cupidatus Nees. & Mart. 
	3,16 
	34 
	Pycanthus angolensis L. 
	2 

	9 
	Boerhavia diffusa L. 
	3,13 
	35 
	Talinum paniculatum P.Beau.  
	2 

	10 
	Mallotus opposits folus Müll & Arg. 
	3,06 
	36 
	Senna tora L.
	2

	11 
	Antiaris toxicaria Pers. 
	3 
	37 
	Sterculia tragacantha Lindl.
	2

	12 
	Cola giganthea A.Chev. 
	2,69 
	38 
	Senna occidentalis Link. 
	2 

	13 
	Acanthospermum hispidum A.Chev. 
	2,6 
	39 
	Albizia adianthifolia W.Wigth 
	1,65 

	14 
	Maranthachloa cordifolia Brongn. 
	2,6 
	40 
	Alternanthera carasana Kunth. 
	1,64 

	15 
	Sida acuta Blum.f. 
	2,57 
	41 
	Pericopsis laxiflora Benth. 
	1,54 

	16 
	Leucaena leucocephala Lam. 
	2,56 
	42
	 Senna siamea Lam. 
	1,5 

	17 
	Titonia diversifoliia A.Gray. 
	2,56 
	43 
	Bombax buonopozense P. Beauv. 
	1,46 

	18 
	Cascabela thevetia Lippold. 
	2,53 
	44 
	Holarrhena floribunda G.Don 
	1,41 

	19 
	Bridelia ferruginea K.D.Koening 
	2,51 
	45 
	Terminalia macrocaptera Guill. & Perr. 
	1,4 

	20 
	Griffonia simplifolia Baill. 
	2,5 
	46 
	Combretum paniculatum Vent. 
	1,39 

	21 
	Corchorus aestuans L. 
	2,43 
	47 
	Bambusa fulgaris Schrad. 
	1,34 

	22 
	Sida urens L. 
	2,4 
	48 
	Panicum capillaire L. 
	1,32 

	23 
	Solanum eriantthum D.Dont. 
	2,39 
	49 
	Andropogon gayanus Kunth. 
	1,31 

	24 
	Alstonia boonei De wild. 
	2,33 
	50 
	Eragrotis amabilis Wigth. & Arn. 
	1,31 

	25 
	Elaeis guineensis Jacq. 
	2,26 
	51 
	Acacia ataxacantha DC. 
	1,3 

	26 
	Solanum torvum Sw. 
	2,25 
	52 
	Ficus mucuso Welw. 
	1,28 
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	53
	Ageratum conyzoides L. 
	1,26 
	70 
	Ocimum citriodorum Vis. 
	1 

	54
	Adansonia digitata L. 
	1,25 
	71 
	Ocimum gratissimum L. 
	1 

	55 
	Berlinia grandifolia Vahl. 
	1,25 
	72 
	Parquetina nigrescens Afzel. 
	1 

	56 
	Rauvolfia vomitoria Afzei. 
	1,25 
	73 
	Phyllantus amarus Schum. &Thonn. 
	1 

	57 
	Trema orientale Blume. 
	1,25 
	74 
	Pouteria alnifolia Roberty. 
	1 

	58 
	Eichhornia crassipes Solms 
	1,25 
	75 
	Raphia farinfera Hyl. 
	1 

	59 
	Lecaniodiscus  cupanioïdes Planch. 
	1,25 
	76
	Sesamum radiatum Schumach. Thonn. 
	1 

	60 
	Carapa procera Dona. 
	1,19 
	77 
	Spondia mombin L. 
	1 

	61 
	Phellinus linteus Teng. 
	1,13 
	78 
	Spondia pinnata Kuz. 
	1 

	62 
	Physalis angulata L. 
	1,13 
	79
	Zanthoxylum piperitum DC. 
	1 

	63 
	Senna alata (L.) Roxb. 
	1,04 
	80 
	Dracaena mannii Backer. 
	1 

	64 
	Olyra latifolia L. 
	1,02 
	81 
	Erythrina subumbrans Merr. 
	1 

	65 
	Abrus precatorius L. 
	1 
	82 
	Luffa aegyptiaca Mill. 
	1 

	66 
	Colocasia esculenta Schott. 
	1 
	83 
	Mucuna pruniens DC. 
	1 

	67 
	Delonix regia Raf. 
	1 
	84
	Nephrolipis bisserata Schott. 
	1 

	68 
	Dioscorea alata L. 
	1 
	85 
	Newbouldia laevis Seem. 
	1 

	69 
	Calamus rotang L. 
	1 
	86
	Canna paniculata Ruiz. & Pav. 
	1 


SCi : Specific Contribution due to the absolute frequency of the species ; N° :number. 
4. Discussion
The floristic inventory carried out in the department of Zuénoula made it possible to record 332 plant species belonging to 250 genera and 80 families. This flora is not very rich compared to that inventoried by N’Da et al. (2008) in the same region, more precisely within the Marahoué National Park. Indeed, they counted 607 plant species grouped into 402 genera and 95 families. Furthermore, Kouakou (2015) also recorded 322 plant species distributed among 239 genera and 77 families, in the Haut-Sassandra Classified Forest. All these results reveal the floristic importance of these sites as they are located in protected areas. That is why it is appropriate to further protect these areas in order to safeguard various species in our forests.
The flora of the study area was dominated by the Fabaceae family, followed by the Poaceae family. Their strong presence would explain the deforestation of the area, as these families quickly invade, from the very beginning of deforestation. The work of Traoré et al. (2019) in the same locality revealed the presence of Poaceae, Fabaceae, Euphorbiaceae, and Asteraceae; thus corroborating our results. 
The indices of specific and generic diversity of primary plant formations were lower than those of secondary plant formations. Moreover, both plant formations were characterized by species diversity. This diversity is greater in the secondary plant formation area, thanks to the proliferation of new species (Aman et al. 2004). 
The comparison of floristic lists of plant formations using the similarity coefficient method indicated a value below 50%. This result indicates that primary and secondary plant formations are floristically different. This heterogeneity could be explained by the numerous human and natural pressures that cause the appearance of new species invading degraded areas.
The species inventoried on the study site revealed a predominance of Therophytes and Phanerophytes (Microphanerophytes and Mesophanerophytes). It should be noted that in the forest-savanna transition zones of Côte d’Ivoire in general, the dominant biological types are Phanerophytes and Therophytes. The significant proportion of Phanerophytes observed is characteristic of tropical forests (Aman et al. 2004; Kouakaou, 2015). The department of Zuénoula is populated by tree and shrub flora but degraded by excessive human activities; thus, Therophytes and Phanerophytes quickly invade the area.
The chorological analysis made it possible to highlight an abundance of species. The most representative were the taxa from intertropical Africa, the species from the Guineo-Congolian region, and the species from the savanna-forest transition zone. This means that most of the species encountered belong to the forest zone of the African continent, which helps to understand the presence of many species from the mesophilic sector to which the study area belongs, and the fundamental floristic types of the semi-deciduous forest (Guillaumet and Adjanohoun, 1971) such as Mallotus oppositifolius, Detarium senegalense, Antiaris toxicaria, Olyra latifolia, Olax subscorpioidea, Cenchrus purppreus, and so forth. In the flora of the Zuénoula department, Coffea arabica, Detarium senegalensis, and Cyperus rotundus have been identified as species listed on the IUCN Red List (2012). The identification of these species illustrates the complexity of conservation statuses in anthropized areas. While the "Endangered" status of C. arabica highlights the global vulnerability of coffee resources to climate change (Davis et al., 2019), the presence of D. senegalensis and C. rotundus (classified as Least Concern) rather reflects a utilitarian and resilient flora. However, as suggested by Trekpo et al. (2023) for the genus Detarium, the global status of "Least Concern" may mask local vulnerabilities due to overexploitation of non-timber forest resources in savanna areas. Furthermore, in the study area, the flora is subject to numerous exploitations. Indeed, it is generally used as timber or also employed for various purposes (medicinal, food, and cosmetic).
The determination of the specific contribution made it possible to distinguish 3 floristic groupings (Daget and Poissonnet, 1971). The first group, representing the major flora, consisted of an assemblage of species dominated by the herbaceous layer (Imperata cylindrica, Ipomoea cairica, etc). There were also shrub species such as Chromolaena odorata and Dischrostachys cinerea. The species in this group characterize degradation or recolonization following deforestation. Indeed, when a forest is cut down or burned, light suddenly reaches the ground. This allows pioneer species (often bushes, shrubs, and tall grasses) to establish themselves quickly. Their massive presence indicates that the balance of the primary forest has been broken and that one is facing a secondary forest or a wasteland area (Baguette et al., 2025). The second group being the accidental flora, it was dominated by trees and shrubs. The individuals of this group can easily reconstitute a forest. The significant presence of accidental species can be explained by natural forest regeneration, which can be better preserved (Koulibaly, 2008). The simultaneous presence of species such as Triplochiton scleroxylon and Milicia excelsa indicates that the department of Zuénoula is located in a forest-savanna contact zone (Kouamé, 2023). This mixture shows that vegetation is not a monolithic block, but a mosaic influenced by the semi-deciduous climate. Moreover, these species need light to grow (heliophilous). Their presence reflects ancient canopy openings due to agriculture or forest exploitation (Kouadio et al., 2024). The third group representing the potential major flora was dominated by trees and shrubs. The dominance of species such as Annona senegalensis and Fleuggea virosa confirms a wooded savanna facies (Koffi, 2019). Species such as Blighia spondias and Spondias mombin are forest or open forest species often preserved by local populations for their food and medicinal uses (Kouadio et al., 2021). The herbaceous layer, composed of Bidens bipinnata, Boerhavia diffusa, and Sida acuta, is characteristic of open and disturbed environments. These species are mostly pioneer plants or crop weeds. Their proliferation often indicates soil that is regularly disturbed by extensive agriculture. The presence of climbers such as Combretum paniculatum and Abrus precatorius is a strong marker of secondary forests or gallery forest edges. Indeed, studies conducted at the Benin Center have classified Abrus precatorius as a characteristic species of specific plant communities within gallery forests, often associated with transitional or edge strata (Moussa et al., 2020). As for Combretum paniculatum, it was recognized by Dro et al., (2020) as a heliophilic species that preferentially colonizes secondary forests and edges, taking advantage of canopy openings to develop rapidly.
5. Conclusion 
A total of 332 plant species belonging to 250 genera and 80 families were recorded during the present study. Dicots are better represented with 251 species compared to 77 monocot species and 4 pteridophyte species. The most abundant families in terms of species are Fabaceae (51 species), Poaceae (31 species), and Malvaceae (22 species). Secondary plant formations proved to be more diverse in genera and species than primary plant formations, although both formations are floristically heterogeneous (47.22%). The dominant biological types are Therophytes (24.4%), Microphanerophytes (20.18%), and Mesophanerophytes (12.65%), while herbaceous plants are the most abundant morphological type (43.98%). Chorologically, the species are mainly from intertropical Africa and the Guineo-Congolian region, with 130 and 110 species respectively. The inventoried flora also includes species with special status, including 3 listed on the IUCN Red List, 3 endemic to Côte d’Ivoire, and 34 introduced. The vegetation of the Zuénoula department is dominated by species characteristic of the major potential flora (86 species), the most important of which are Annona senegalensis, Blighia sapida, and Fleuggea virosa. These results show a rich flora but one influenced by human activities, hence the need to implement appropriate management and conservation measures.
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