
 

 

Comparison of the Floristic Composition of the PNB Biotopes, South of Cote 1 

d’Ivoire 2 

Astract 3 

This studywasconducted in the Banco National Park (Abidjan, Côte d’Ivoire), one of the last 4 

remnants of dense humidforest in an urbanenvironment in the sub-region. It is part of an 5 

effort to ecologicallycharacterize the park'swetlands, with a view to guiding conservation and 6 

sustainable management strategies. The adoptedmethodology combines linear and surface 7 

floristicsurveysdistributedacross four types of forestformations the areuplandforest, 8 

swampforest, riparianforest, and periodicallyfloodedforest. The floristicanalysisidentified 161 9 

plant speciesacross 50 families, with a predominance of Fabaceae and 10 

Apocynaceaethroughout the forest. Comparison of the habitats showedthatriparianforestis 11 

the richest in species, whileswampforest and 12 

periodicallyfloodedforestexhibitlowerdiversity.theendemicspecies in Côte d’Ivoire (GCi) and 13 

the Guineo-Congolianregion (GC) within the differentstudy areas highlights a 14 

significantdifference for the GCi group.Overall, in the surveysconducted, trees are the 15 

mostrepresentedmorphological types, both on dry land and in wetland 16 

areas.Regardingmegaphanerophytes, the highest rate isobserved in the riparianforestIn 17 

thisforest.thepresence of specieswith conservation status can beobserved. The 18 

significantpresence of thesespecies highlights the ecological value of 19 

thesewetlandenvironments and their crucial role in biodiversity conservation in an 20 

urbancontext. 21 
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 24 

Introduction  25 

In the face of thiscritical situation, the Ivorian state has implemented conservation policies, 26 

notablythrough the creation of national parks and nature reserves. These protected areas 27 

aim to preserve the remainingbiodiversity, curb plant specieserosion, and 28 

promotesustainableecosystem management(Sako et al., 2014). Today, these protected areas 29 

are fundamentaltools for the conservation of flora and the ecological resilience of the 30 

national territory. Amongtheseparks, we can mention Banco National Park. This 31 

urbanparkplays a crucial role in the city'secologicalregulation, climateeffect mitigation, water 32 

purification, and flood control. However, despitethesebenefits, itis not free fromthreats and 33 

pressures, particularlyfacingsignificantanthropogenic pressure due to the rapidurbanization 34 

of the city.This pressure leads to a gradualdegradation of itsforest mass (N’Guessan et al., 35 

2013), causing the disruption of humid areas, which are rich in floral biodiversity and 36 

provideecosystem services, locatedwithinit. This disruption results in a reduction of floral 37 

diversity, compromising the ecological balance of thesespecificenvironments. According to 38 



 

 

Whitmore and Sayer (1992), the continued destruction of forestecosystemsislikely to lead to 39 

the extinction of a large number of plant species, sometimesbeforetheir existence 40 

isevenscientificallydocumented. The objective of thisstudyis to compare the 41 

wetlandsthatmake up thisforest in order to promotesustainable management of it. 42 

 43 

Materials and methods 44 

Study Site : Banco National Park (PNB) islocated in the south of Côte d'Ivoire, more precisely 45 

on the northernoutskirts of the large Abidjan metropolitan area (Fig 1). It covers an area of 46 

3,438.34 hectares . It issituatedbetween 5° 21’ and 5° 25’ North latitude and 4° 01’ and 4° 05’ 47 

West longitude.  48 

 49 

Fig 1. Location of Banco National Park 50 

Methodology : 51 

Field Method  52 

LinearSurveys : 53 

The linearsurveymethod, initiallydescribed by Gautier et al. (1994), constitutes an effective 54 

approach for studyingvegetation. This technique has been adopted and adapted in 55 

severalstudies on tropical forestecosystems, notably by N’Guessan (2008), Kouamé et al. 56 

(2015), and Soro et al. (2019). It involveslaying a 200-meter-long ropehorizontally on the 57 

ground (figure 4), alongwhichsurveys are conducted at regularintervals. In thisstudy, 100 58 

measurement points weretakeneverytwometersusing 4-meter-high stackablestakes, 59 

positionedvertically at each point. At each location, all contacts between the vegetation and 60 

the stakewererecorded, with no heightlimit.At each location, all contacts betweenvegetation 61 

and the stakeare recorded, with no heightlimit. For each point of contact between the stake 62 

and a plant species, the speciesisidentified, and the minimum and maximum heights of its 63 

contact with the stake are noted. 64 



 

 

 65 

Surface surveys : 66 

The surface surveymethodused in thisstudyis a traditionalmethodthat has already been used 67 

for the study of flora by numerousresearchersincludingDevineauet al. (1984), 68 

Ahouandjinouet al. (2017) and Gueulou et al. (2018) but withdifferent dimensions. It 69 

involvesrecording all the plant speciespresent in the plots and measuring the diameter at 70 

breastheight (DBH) of woodyindividuals. For thisstudy, square plots of 10 meters per side, 71 

covering an area of 100 m², wereestablished in the differentstudied biotopes. In each 72 

biotope, along a 200-meter line, three (3) plots were set up. Inside these plots, square 73 

subplots of 5 meters per side, covering an area of 25 m², calledregenerationsubplots, 74 

wereestablished to facilitate data collection.The floristicinventoryinvolvedrecording all 75 

individualswith a diameter at breastheightgreaterthan or equal to 5 centimeters (i.e., a 76 

circumferencegreaterthan or equal to 15.70 centimeters) throughouteach 100 m² plot. 77 

Thesevariouscircumferencemeasurementswererecorded on fieldsheets. 78 

 79 

Analysis Method : 80 

Floristic CompositionThefloristic composition willconsist of recording the characteristics of 81 

the flora. This notablyinvolvesspecifying: the families, genera, biological types, 82 

chorologicalaffinities, as well as specieswith a particular status.3.2.4 83 

BiologicalTypesBiological types are classifications used to describe and organize the diversity 84 

of life forms and biologicalprocesses. Theyprovide information on the type of plant 85 

formation, itsorigin, and its transformations (Nora et al., 2019). The main biological types 86 

considered in thisstudy are as follows:Megaphanerophytes (MP); Chamaephytes 87 

(Ch);LianasMicrophanerophytes (Lmp);LianasNanophanerophytes (Lnp);Mesophanerophytes 88 

(mP);Microphanerophytes (mp);Nanophanerophytes (np);RhizomatousGeophytes 89 

(Gr);Geophytes (G); Hydrophytes (Hyd); and Therophytes (Th). 90 

 91 

Chorological Types : 92 

Chorologyis the explanatorystudy of the geographical distribution of living species and its 93 

causes. Thesedifferentchorological types willbe made based on the work of Aké-Assi (2001; 94 

2002). Theywillbeused to distinguishspeciesaccording to theirgeographical distribution in 95 

relation to vegetation. Thus, wedistinguish: Taxon of the Guineo-Congolianregion (GC); Taxon 96 

of the transition zone between the Guineo-Congolian and Sudanian-Zambezianregions (GC-97 

SZ);Introducedexotic taxon (i);Endemic to Côte d’Ivoire (GCi);Endemicspecies of the forest 98 

block in western Togo (GCW). 3.2.6 Morphological Types Taxonomistsdistinguish one 99 

speciesfromanother by different and stable morphologicalcharacteristics (Spichigeret al., 100 

2002). Morphologyis the form and external structure of the plant and itsorgans 101 

 102 

Statistical data analysis : 103 



 

 

Analysis of varianceAnalysis of variance is a technique used to compare the means of two or 104 

more populations based on samplesdrawnfromeach of them (Legendre and Legendre, 2012). 105 

For thisstudy, one-wayanalysis of variance (ANOVA) wasapplied to compare the means of 106 

differentmeasured variables. 107 

 108 

Results : 109 

Floral richness and composition : 110 

The compilation of all speciesrecordedthroughlinear and surface surveys in the four biotopes 111 

resulted in a total of 161 species. The inventory of plots in the riparianforest of the 112 

northernsectorrecorded 80 speciesdistributedacross 69 generabelonging to 34 families. A 113 

total of 48 speciesbelonging to 47 genera and 24 familieswererecorded in the swampy area 114 

of the central sector of the park, while the periodicallyflooded area of the 115 

southernsectorrecorded 43 species spread across 39 genera and 20 families.As for the terra 116 

firme forest, 77 species are recorded, groupedinto 65 genera and 34 families. Table I shows 117 

the comparison of species, genera, and familiesacross the four biotopes. Unlike the number 118 

of species and genera, whichisdominated by the riparianforest, the number of 119 

familiesisdominated by both the terra firme forest and the riparianforest. However, the 120 

comparison of average values of specificrichnessdoes not reveal a 121 

significantdifferencebetween the biotopes according to the ANOVA test (table I). 122 

 123 

Table I: Comparison of countsamong the differentstudyenvironments 124 

  
studyenvironments 

Statistical 
settings 

Zm 
 

Zr Zp Zt F P 

 
Species 
 

Total 
 
Averagenumber 

48 
 
9,6 ± 
1,48a 

80 
 
16 ± 2,12a 

43 
 
8,6 ± 
1,08a 

77 
 
15,4 ± 
2,08a 

 
 
1,291 

 
 
0,311 

 
Genera 

Total 
 
Averagenumber 

47 
 
9,4 ± 
1,13a 

69 
 
13,8 ± 
1,39a 

40 
 
8 ± 1,30a 

67 
 
13,4 ± 
1,73a 

 
 
2,942 

 
 
0,0647 

 
Families 
 

Total 
 
Averagenumber 

26 
 
5,2 ± 
1,24a 

34 
 
16,8 ± 
1,47a 

22 
 
4,4 ± 
0,98a 

34 
 
6,8 ± 1,47a 

 
 
1,18 

 
 
0,348 

The mean values withdifferentletters are not significantlyequal at the 5% level (Tukey test). 125 

 126 

 127 

Specieswith a particularstatus 128 

The floristicanalysis of the upland and wetland areas of Banco National Park made it possible 129 

to record severalspecieswith a concerning conservation status, according to Aké-Assi (2001) 130 



 

 

and the IUCN Red List (table II). Thesespecies are either rare, endemic, or threatened to 131 

variousdegrees (nearthreatened, vulnerable, or endangered). Thus, 12 speciesinventoried in 132 

the investigatedenvironments have particularstatuses. Amongthem, one 133 

specieswasfoundonly in the riparian zone (Acacia kamerunensis) and twowerefoundonly in 134 

the swampy area (Allanblackiaparviflora and Anthostemaaubryanum).In general, among the 135 

12 specieswithspecialstatus in thisstudy, 8 aresfoundonly in wetlands, while the others are 136 

present in bothwetlands and upland areas. Also, within the group of 137 

specieswithspecialstatus, some are classified as vulnerable or near-threatened by the IUCN. 138 

Theseinclude Carapa procera (VU, IUCN 2018), Symphoniaglobulifera (NT, IUCN 2020), 139 

Hunteriaghanensis (EN, IUCN 2021), Laccospermasecundiflorum (VU, IUCN 2018), and 140 

Anthostemaaubryanum (EN, IUCN 2017). 141 

Otherspeciesexhibitecologicalrarity or a restrictedgeographic distribution, according to 142 

observations by Aké-Assi (2001). ExamplesincludeAllanblackiaparviflora (rare, 143 

overexploited), Gilbertiodendronsplendidum (rare species of dense humidforests), 144 

Xylopiarubescens, and Rinoreaoblongifolia (rare species).This is the example of Adeniamannii 145 

(endemic to West Africa), Uapacaesculenta (strictlyendemic to Côte d’Ivoire). A comparison 146 

of the endemicspecies in Côte d’Ivoire (GCi) and the Guineo-Congolianregion (GC) within the 147 

differentstudy areas highlights a significantdifference for the GCi group (Table III). 148 

 149 

Table II: List of specieswithspecialstatus in Banco National Park 150 

Species Status Source 

Acacia kamerunensis Vulnérable (VU) 
UICN (2015) / Aké Assi 
(2001) 

Adeniamannii 
Endémique de l’Afrique de 
l’Ouest 

Aké Assi (2001) 

Gilbertiodendronsplendidum Espèce rare (R) Aké Assi (2001) 

Carapa procera Vulnérable (VU) UICN (2018) 

Symphoniaglobulifera Quasi menacée (NT) UICN (2020) 

Allanblackiaparviflora Espèce rare (R) Aké Assi (2001) 

Hunteriaghanensis En danger (EN) UICN (2021) 

Uapacaesculenta Endémique de Côte d'Ivoire (E) Aké Assi (2001) 

Xylopiarubescens Rare (R) Aké Assi (2001) 

Rinoreaoblongifolia Rare (R) Aké Assi (2001) 

Anthostemaaubryanum En danger (EN) UICN (2017) 

Laccospermasecundiflorum Vulnérable (VU) UICN (2018) 

 151 

 152 

Table III: Comparison of the proportions of specieswithGCi and GCaffinities 153 



 

 

 Studyenvironments Statistical settings 

Types 
chorologiques 

Zt Zp Zm Zr         F         P 

GC 13,6±3,09a 7,2±0,98a 8±1,55a 13±2,60a 2,234 0,124 

GCi 0,8±0,14ab 0,4±0,07a 0,5±0,07a 1±0,2b 5,143 0,0111 
The mean values assigned the sameletter are significantlyequal. 154 

The comparative analysis of familiesfocuses on the most dominant groups in the four types 155 

of habitats. Regardingspeciesrichness, the resultsindicatethat in the riparian zone, Fabaceaeis 156 

the mostrepresentedwith 13 species, followed by Apocynaceaewith 10 species. In the 157 

swampy zone and the periodicallyflooded area, Fabaceae and Apocynaceae are similar. As for 158 

the terra firme forest, the trend isrelativelysimilar to that of the 159 

riparianzone:Fabaceaeremainpredominantwith 11 species, followed by Apocynaceaewith 4 160 

species. The data are illustrated in the histogram of Figure 34. Comparing the differentstudy 161 

habitats, itisobservedthatFabaceae and Apocynaceae are betterrepresented in the riparian 162 

zone. The comparison of meanspeciesrichness for the dominant families shows no 163 

significantdifference (P > 0.05) across the differentstudy areas, as shown in Table VII. 164 

Table IV: Comparison of the dominant families of PNB biotopes 165 

 Studyenvironments Statistical settings 

Families Zm Zr Zp Zt       F      P 

 
Fabaceae 

 
2 ± 0,40a 

 
4,33 ± 0,95a 

 
2 ± 0,23a 

 
3,67 ± 0,75a 

 
3,33 

 
0,077 

 
Apocynaceae 

 
1,67±0,18a 

 
3,33 ± 0,95a 

 
2 ± 0,35a 

 
1,33 ± 0,24a  

 
2,007 

 
0,192 

 166 

Overall, in the surveysconducted, trees are the mostrepresentedmorphological types, both 167 

on dry land and in wetland areas (riparian, swampy, and periodicallyflooded). However, they 168 

are more dominant on dry land with a count close to 35, 169 

whiletheirnumbersgraduallydecreasetowards the periodicallyflooded zone. 170 

Statisticalanalysisreveals no significantdifference (P > 0.05) between the different zones in 171 

the distribution of trees, lianas, and herbaceous plants (Table V).  172 

Table VIpresents the comparison of biological types of the PNB biotopes. 173 

Regardingmegaphanerophytes, the highest rate isobserved in the riparianforestwith 174 

7.4±2.23. For microphanerophytelianas, the riparianforestalso has the highest rate with 175 

3.6±0.96. At the level of mesophanerophytes, dry land has the highest proportion with 176 

4±0.83.Despitethis variation, the differencebetweenmegaphanerophytes and 177 

microphanerophytesis not significant. However, the proportions of the otherbiological types 178 

are significantlydifferent.VinesHerbs. 179 

 180 

Table V: Comparison of morphological types between the differentstudyenvironments 181 

 Studyenvironments Statistical settings 

Morphological Zt Zp Zm Zr         F         P 



 

 

types 

Trees 8,5±0,92a 4±1,08a 6,5±1,27a 7±1,41a 2,644 0,0969 

Shrubs 5,5±1,14b 1,5±0,21a 0,5±0,09a 5,5±1,24b 9,502 0,00171 

Lianas 4±1,08a 3,75±0,83a 4±0,73a 6,75±1,39a 1,902 0,183 

Herbs 1±0,34a 1,5±0,20a 1±0,34a 0,75±0,10a 1,107 0,384 

 182 

Table VI: Comparison of the proportions of biological types according to the 183 

studyenvironments 184 

 Studyenvironments Statistical settings 

Biological types Zt Zp Zm Zr         F         P 

MP 3±0,93a 1,8±0,39a 4,4±1,23a 7,4±2,23a 3,116 0,0556 

Lmp 1,4±0,36a 2,4±0,35a 1,8±0,48a 3,6±0,96a 2,601 0,088 

Mp 4±0,83b 1±0,2a 0,6±0,14a 1,2±0,32a 11,3 0,000315 

 185 

Discussion : 186 

The comparison of habitats has shownthat the riparianforest has the highestfloristicrichness 187 

of all the surveyed areas. As indicated by ourstudy, throughout the forest, the Fabaceae and 188 

Apocynaceaefamilies are the dominant families. Thesesamefamilies are noted as species-189 

predominant in moststudiesconducted in forests (Bakayoko, 2005;Amba et al., 2021). The 190 

dominance of thesefamiliescouldbeexplained by the factthat all the areas studied in the 191 

parkstillretainforestcharacteristics. The Shannon-Weaver diversity index varies from one area 192 

to another, with the highest values observed in the terra firme and riparian areas, 193 

reflectingstrongspeciesrichness. Conversely, the swampy and periodicallyflooded areas 194 

exhibitrelativelylowspeciesdiversity.Conversely, the swampy and periodicallyflooded areas 195 

exhibitrelativelylowspeciesdiversity. This lowdiversity, particularly in the periodicallyflooded 196 

zone, couldbelinked to habitat degradation due to anthropogenicdisturbances, as suggested 197 

by Boukpessou (2013). On the other hand, Pielou'sevenness indices remain high across all 198 

areas, indicating a relativelybalanced distribution of individualsamongspecies. Such a 199 

situation mayreflectlow or balanced dominance amongspecies, regardless of the level of 200 

speciesdiversity (Mugurran, 2004). This alignswith the conclusions of Chazdon et al. (2009), 201 

whofoundthatevenness can remain stable in slightlydegradedenvironments, 202 

evenwhenspeciesrichnessdeclines. The comparison of the proportions of morphotypes 203 

revealsthat the upland area hosts the highest proportion of trees and shrubs.This 204 

predominance of treespeciescouldindicate an 205 

environmentrelativelypreservedfromhumandisturbances. On the other hand, lianas are 206 

particularlywellrepresented in the riparian zone. This high proportion couldresultfrom the 207 

degradation of vegetation due to anthropogenicactivities (Gautier et al., 1999). 208 

Theseactivitiespromote the development of speciessuch as lianas and heliophilousspecies, 209 

which are betteradapted to open and disturbedenvironments (Schnitzer and Bongers, 2002). 210 

This wouldexplain the high abundance of lianasobserved in this area compared to others. 211 

 212 

Conclusion : 213 



 

 

The vegetation of Banco National Park isstructuredintovarious plant formations. The 214 

presentstudy, conductedwithin the biotopes of Banco National Park, made it possible to 215 

compare the floristic composition of the woodycommunities of wetland areas withthose of 216 

dry land. Fromthiscomparison, itappearsthat BNP has a floristicrichness, dominated in terms 217 

of the number of species by Fabaceae and Apocynaceae. The resultsobtainedreveal a 218 

relativelyrich flora. The riparianforeststood out for its high specificrichness. 219 

 220 
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