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Abstract 
The study of structural and tree flora biodiversity of the forest of the Mbomo-Kellé 
UFA was done on an area of 88.5 ha (0.014% of the total UFA area). The inventory 
was carried out in plots of 200 m × 25 m (0.5 ha), arranged in a contiguous way 
along the opened trails in the forest with an equidistance interval of 2 km. 11,012 
trees of DBH ≥20 cm were counted, divided into 107 genera, 31 families and 133 
species including 121 completely identified and 12 defined only in terms of genus. 
Data analysis consisted of calculating relative and weighted frequencies, the Shannon 
and Weaver diversity indexes, Pielou’s evenness index, and the Jaccard and Sorensen 
similarity indices. Relative frequencies showed that the most representative family in 
terms of species is the Fabaceae-Caesal piniodeae with 18.05% of species and the 
most representative in terms of individuals is the Burseraceae with 19.17% of inven-
toried trees. The principal components analysis allowed to show inter- and intra- 
block heterogeneities. 
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1. Introduction 

Tropical forests are the subject of several studies to better understand the role they 
could play in sustainable development, climate change, and floristic biodiversity. Trop-
ical forests are characterized by high biodiversity, this diversity is an indicator that al-
lows to appreciate links between the richness and the abundance of individuals; it re-
flects the degree of heterogeneity or stability of vegetation (Basnet, 1992; Trichon, 1997). 
Plant diversity can therefore integrate several parameters such as the vegetation structure 
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and dynamics (Moutsamboté, 1985; Koubouana, 1992; Koubouana, 1993), In the Re-
public of Congo, according to the current national definition of the forest, forests cover 
69% (CNIAF, 2015) of the territory. Sustainable management of these forests requires a 
sound knowledge of all the natural forest resource; this knowledge can be relied upon 
only by field studies of the forest environment. Vegetation studies lead to either con-
ducting physiognomic research of the architectural type, either to identifying a number 
of representative vegetation parameters, allowing to define it simply, in order to com-
pare it to others vegetations (Lescure et al., 1988). For the present study, the second ap-
proach was used, that of the floristic and structural parameters. Long-term biodiversity 
conservation depends basically on knowledge of the structure, the species richness and 
the ecological characteristics of the vegetation. 

Many studies have been made in Republic of Congo on improving the knowledge of 
the plant resource. But this knowledge remains generally piecemeal and predominantly 
localized in protected areas and logging forest concessions. These previous studies are 
related to ethnobotanical characteristics and general knowledge of the flora (Cusset, 
1980; Adjanohoun et al., 1988; Cusset, 1989; Hecketsweiler, 1990; Hecketsweiler & 
Mokoko-Ikonga, 1991; Dowsett & Dowsett, 1991; Dowsett, 1991; Doumenge, 1992; 
Kimpouni et al., 2007; Banzouzi, 2008); for the massif of Mayombe (Koubouana & 
Moutsamboté, 2006) in the massif of Chaillu (Mondzali-Lenguiya, 2008; Moutsamboté, 
2012), for the vegetation of the Northern Congo. As far as concerns us, there are not 
enough available data on the forest of the central western parts of Republic of Congo. 
These forests are poorly known in Republic of Congo. 

This work contributes to the knowledge of this part of the Congolese forest. Mbomo- 
Kellé UFA , by its geographical location, could be a transition zone between the flora of 
southern UFA and the UFA of Northern Congo. This study has as its main objective, to 
improve the knowledge of the floristic resource of the Mbomo-Kellé UFA, and as spe-
cific objectives to: (i) conduct a floristic analysis of the vegetation of the Mbomo-Kellé 
UFA from three blocks of inventory data; (ii) characterize the UFA’s flora, through the 
calculation and analysis of diversity indexes (iii) make an analysis of floristic hetero-
geneity intra- and inter-blocks of inventory from inventory track data. 

2. Material and Methods 
2.1. Study Site 

Experimental plots were installed within the Mbomo-Kéllé forest management unit 
(UFA) in the Department of Cuvette Ouest between 14'00'' E and 15˚00''E; 00˚27'35.9'' 
North and 00˚22'03'' South. It is limited to the North by the Republic of Gabon, to the 
Northeast by the Odzala-Kokoua National Park, to the South by the Tsama-Bamana 
UFA, to the West and South-West by the Republic of Gabon, and to the East by the 
Tsama-Bamana UFA (Figure 1). The Mbomo-Kéllé UFA is crossed by the Equator and 
under the influence of the Congolese equatorial climate. The average annual rainfall is 
about 1900 mm/year. The average temperature is about 25˚C, the warmest month is 
March (with 25.9˚C) and the coldest month is May (with 20.26˚C). Annual average  
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Figure 1. Map of limits and geography situation of Mbomo-Kellé UFA. 
 

relative humidity is 84%, with a monthly average maximum relative humidity of 97.33% 
observed in June and a minimum average monthly relative humidity of 59% observed 
in September. 

The study area is characterized by high hills whose altitude varies between 350 and 
680 m, which extend a large area of the border of the Congo and Gabon. This relief ex-
tends continuously from the Mbomo-Kellé UFA to the Mbinda area in the Chaillu 
massif. The river network of the Mbomo-Kellé UFA is organized around two large riv-
ers including the Lebango tributary North of the UFA and the Lekona tributary to the 
South. All the rivers that are in the UFA are either the Lebango or the Lekona tributa-
ries. The two rivers flow into the Likouala-Mossaka in Itoumbi. 

2.2. Data Collection 

For a better inventory of field data, Mbombo-Kellé UFA was subdivided into 13 blocks 
of inventory in which plots were installed to inventory all trees o DBH ≥20 cm. For this 
work, we used data obtained from three blocks of inventory traversing South UFA 
(blocks 9, 4 and 8) (Figure 2). The size of each plot was of 200 m × 25 m, i.e. 0.5 ha. A  
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Figure 2. Map of the vegetation of UFA Mbomo-Kellé. 

 
total of 88.5 ha were inventoried, distributed unevenly in the three blocks with 61.5 ha 
in block 4, 18 ha in block 8 and 9 ha in block 9. All trees of DBH ≥ 20 cm were identi-
fied and their diameter at 1.30 m measured. 

2.3. Data Analysis 

Floristic diversity 
Diversity was determined by using the Shannon Index where pi is the frequency of 

species I (Ni ⁄N), Ni the number of individuals of species i, and N the number of indi-
viduals of all the species. 

log 2H pi pi′ = −∑  

The Pielou or evenness index 
Is the ratio of the Shannon and Weaver index of diversity on the maximum diversity 

index. It marks the level of diversity achieved by the system compared to the maximum 
possible (Kimpouni et al., 2013). 

maxJ H H′ ′=  
max log 2H S′ =  
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H' max is the logarithm of the total number of species (S): 
S = total number of species; NI = number of individuals of a species in the sample; 
When the index is low, a phenomenon of dominance is revealed, while when it is 

high, it marks regular compensation of individuals among species (Kimpouni et al., 
2013). 

Principal components analysis 
This multivariate analysis is used to discriminate between the blocks and the inven-

toried trails according to edaphic affinities. 

2.4. Similarity 

Similarity is determined by the coefficients of similarity. These coefficients are used to 
measure the association between objects. The similarity of two samples (floristic sur-
veys) is based on the presence or absence of certain species in the two samples (Legen-
dre & Legendre, 1984a). To study the similarity of our different floristic surveys, we 
used two binary factors excluding the double zeros; i.e. the coefficient of Sorensen (K) 
and the coefficient of Jaccard (S). 

The SØrensen coefficient provides a two times higher weight to double presence, we 
can consider the presence as more informative than its absence (Legendre & Legendre, 
1984b). 

( ) ( ) ( )% 100S ax a b c= + +  

( ) ( ) ( )% 2 100 2K ax a b c= + +  

a = number of common presence for both floristic surveys 
b = number of presence for the first floristic survey 
c = number of presence for the second floristic survey 
d = number of species absent in both floristic surveys 
According to Legendre & Legendre (1984b), the SØrensen coefficient is dull com-

pared with the Jaccard coefficient, that is, if the similarity of a pair of objects computed 
by the Jaccard coefficient is higher than the similarity of another pair of objects, it will 
be also higher if using the coefficient of Sorensen for the calculation of similarity. 

3. Results 

Floristic richness 
The floristic inventory carried out in blocks4, 8 and 9 of the Mbomo-Kellé UFA al-

lowed to record11012 trees of DBH ≥20 cm, divided into 34 families, 107 genus and 133 
species, including 12 species defined only as shown in Table 1. 

The calculation of gross and weighted frequencies allowed us to appreciate the wealth 
specific (in number of species) and weight (in number of trees of DBH ≥20 cm) per 
family (Figure 2). 

It appears in Figure 3 that the Fabaceae-Caesalpinioideae family (18.05%) is the 
most abundantly represented in number of species in the surveyed zone, followed by 
the Meliaceae (7.52%), Fabaceae Mimosoideae (6.02%), Eupho-rbiaceae (5.26%), An-
nonaceae (4.51%) and the \Myristicaceae (3.76%).  
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Table 1. Floristic composition of the study area. 

Family Species Number of species Number of trees 

Anacardiaceae 

Antrocaryon klaineanum Pierre 

3 77 Pseudospondias microcarpa (A. Rich.) Engl. 

Trichoscypha oddonii De Wild. 

Annonaceae 

Anonidium mannii (Oliv.) Engl. & Diels 

6 1054 

Cleistopholis patens (Benth.) Engl. & Diels 

Duguetia spp 

Greenwayodendron suaveolens Engl. & Diels 

Xylopia staudtii Engl. & Diels 

Xylopia aethiopica (Dunal) A. Rich. 

Apocynaceae 

Alstonia boonei De Wild. 

4 87 
Alstonia congensis Engl. 

Funtumia africana (Benth.) Stapf 

Tetrorchidium didymostemon (Baill.) Pax & K. Hoffm. 

Malvaceae-Bombacoideae 
Ceiba pentandra (L.) Gaertn. 

2 8 
Rhodognaphalon brevicuspe (Sprague) Roberty 

Burseraceae 

Canarium schweinfurthii Engl. 

5 2111 

Dacryodes buettneri (Engl.) H.J. Lam 

Dacryodes edulis (G. Don) H.J. Lam 

Dacryodes pubescens (Vermoesen) H.J. Lam 

Santiria trimera (Oliv.) Aubrév. 

Cannabaceae 
Celtis adolfi-friderici Engl. 

2 192 
Celtis tessmannii Rendle 

Urticaceae Musanga cecropioides R. Br. 1 69 

Chrysobalanaceae Maranthes glabra (Oliv.) Prance 1 4 

Ebenaceae 
Diospyros crassiflora Hiern 

2 13 
Diospyros spp 

Euphorbiaceae 

Croton sylvaticus Hochst. 

7 924 

Dichostemma glaucescens Pierre 

Croton spp 

Macaranga spp 

Maesobotrya ssp 

Margaritaria discoidea (Baill.) G.L. Webster 

Plagiostyles africana (Müll. Arg.) Prain 

Ricinodendron heudelotii (Baill.) Pierre ex Heckel 
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Continued 

Fabaceae-Caesalpinioideae 

Afzelia bipindensis Harms 

24 1772 

Afzelia pachyloba Harms 

Amphimas ferrugineas Pierre ex Pellegr. 

Anthonotha spp 

Berlinia bracteosa Benth. 

Daniellia klainei (Pierre) De Wild. 

Daniellia soyauxii (Harms) Rolfe 

Dialium bipindense Harms 

Dialium dinklagei Harms 

Dialium pachyphyllum Harms 

Distemonanthus benthamianus Baill. 

Erythrophleum ivorense A. Chev. 

Gilbertiodendron dewevrei (De Wild.) J. Léonard 

Guibourtia tessmannii (Harms) J. Léonard 

Guibourtia pellegriniana J. Léonard 

Hylodendron gabunense Taub. 

Julbernardia pellegriniana Troupin 

Microberlinia bisulcata A. Chev. 

Prioria oxyphylla (Harms) Breteler 

Tessmannia spp 

Scorodophloeus zenkeri Harms 

Pachyelasma tessmannii (Harms) Harms 

Bobgunnia fistuloides (Harms) J.H. Kirkbr. &Wiersema 

Prioria balsamifera (Vermoesen) Breteler 

Fabaceae-Fabioideae 

Millettia laurentii De Wild. 

3 134 Pachyelasma tessmannii (Harms) Harms 

Pterocarpus soyauxii Taub. 

Fabaceae-Mimosoideae 

Albizia ferruginea (Guill. & Perr.) Benth. 

8 813 

Albizia Spp 

Cylicodiscus gabunensis Harms 

Parkia bicolor A. Chev. 

Pentaclethra macrophylla Benth. 

Piptadeniastrum africanum (Hook. f.) Brenan 

Tetrapleura tetraptera (Schumach. & Thonn.) Taub. 

Pentaclethra eetveldeana De Wild. & T. Durand 
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Continued 

Achariaceae 
Oncoba glauca (P. Beauv.) Planch. 2 7 

Oncoba spp 
  

Guttiferae 

Allanblackia floribunda Oliv. 3 107 

Mammea africana Sabine 
  

Symphonia globulifera L. f. 
  

Hypericaceae Harungana madagascariensis Lam. ex Poir. 1 12 

Irvingiaceae 

Irvingia gabonensis (Aubry-LeComte ex O'Rorke) Baill. 

3 129 Klainedoxa gabonensis Pierre ex Engl. 

Irvingia spp 

Lauraceae Beilschmiedia obscura (Stapf) Engl. ex A. Chev. 1 7 

Lecythidaceae Petersianthus macrocarpus (P.Beauv.) Liben 1 138 

Gentianaceae 
Anthocleista schweinfurthii Gilg 

2 7 
Anthocleista vogelii Planch. 

Meliaceae 

Carapa procoera DC.var. procera 

10 262 

Entandrophragma candollei Harms 

Entandrophragma congoense (Pierre ex De Wild.) A. Chev. 

Entandrophragma cylindricum (Sprague) Sprague 

Guarea cedrata (A. Chev.) Pellegr. 

Guarea thompsonii Sprague & Hutch. 

Khaya ivorensis A. Chev. 

Lovoa trichilioides Harms 

Trichilia tessmannii Harms 

Turraeanthus africanus (Welw. ex C. DC.) Pellegr. 

Moraceae 
Milicia excelsa (Welw.) C.C. Berg 

2 82 
Morus mesozygia Stapf 

Myristicaceae 

Coelocaryon botryoides Vermoesen 

5 1463 

Coelocaryon preussii Warb 

Pycnanthus angolensis (Welw.) Warb. 

Scyphocephalium mannii (Benth.) Warb. 

Staudtia kamerunensis var. gabonensis (Warb.) Fouilloy 

Ochnaceae Lophira alata Banks ex C. F. Gaertn. 1 122 
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Continued 

Olacaceae 

Ongokea gore (Hua) Pierre 

5 554 

Strombosia grandifolia Hook. f. 

Strombosiopsis tetrandra Engl. 

Strombosia pustulata Oliv. 

Strombosia zenkeri Engl. 

Pandapoceae Panda oleosa Pierre 1 103 

Phyllanthaceae 

Uapaca guineensis 

3 149 Uapaca sp 

Maesobotrya spp 

Putranjivaceae Drypetes gossweileri S. Moore 1 86 

Rhizophoraceae Anopyxis klaineana (Pierre) Engl. 1 15 

Rubiaceae 

Brenania brieyi (De Wild.) E.M.A. Petit 

6 317 

Hallea stipulosa (DC) Leroy 

Nauclea diderrichii De Wild. & T. Durand 

Pausinystalia johimbe (K. Schum.) Pierre 

Pausinystalia macroceras (K. Schum.) Pierre 

Sarcocephalus pobeguinii Pobeg. 

Rutacaeae 

Vepris louisii G.C.C. Gilbert 

3 35 Zanthoxylum heitzii (Aubrév. & Pellegr.) P. G. Waterman 

Zanthoxylum gilletii (De Wild.) P. G. Waterman 

Sapotaceae 

Baillonella toxisperma Pierre 

6 75 

Chrysophyllum spp. 

Chrysophyllum africanum A. DC. 

Chrysophyllum lacourtianum De Wild. 

Letestua durissima (A. Chev.) Lecomte 

Tieghemella africana Pierre 

Malvaceae Sterculioideae 

Cola acuminata (P. Beauv.) Schott & Endl. 

4 20 
Cola spp 

Eribroma oblongum (Mast.) Pierre ex A. Chev. 

Pterygota bequaertii De Wild. 

Malvaceae-Tilioideae 
Duboscia macrocarpa Bocq. 

2 153 
Duboscia viridiflora (K. Schum.) Mildbr. 

Ulmaceae Holoptelea grandis (Hutch.) Mildbr. 1 1 

TOTAL 133 11102 
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Figure 3. Floristic richness and weight of different inventoried families. 
 

If we consider the quantitative aspect, it is the Burseraceae family (19.01%) which is 
the most represented, followed by the Fabaceae-Caesalpinioideae (15.96%) (16.09), My-
risticaceae (13.18%), Annonaceae (9.49%), Euphorbiaceae (8.32%), and Fabaceae Mi-
mosoideae (7.32%).  

The quantitative abundance of Burseraceae, Myristicaceae and Annonaceae is ex-
plained by the strong representation respectively of species Santiria trimera (14.57%), 
Scyphocephaluim mannii (7.55%) and Greenwayodendron suaveolens (4.30%). 

The Shannon-Weaver and Pielou evenness indexes were calculated in each block 
considering the number of individuals per species and the total number of individuals 
of each block. The results showed that the index of Shannon and Weaver varies be-
tween 5 and 6 bits, and evenness between 0.4 and 0.6 (Figure 4). 
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Figure 4. Values for the Shannon and Weaver index and the Pielou evenness index. 
 

These indexes did not vary significantly between inventory blocks. It should be noted 
that through both the relative frequencies that index calculated, neither of these settings 
show inter and intra-bloc heterogeneity. 

Heterogeneity between blocks 
Inter-block heterogeneity was studied from a principal component analysis made on 

a presence-absence basis, by observing encountered species and as variable or column 
represented by the different inventory blocks Table 2 shows the contribution of the va-
riables on the factor axes. 

This table shows that the essential information on the distribution of the variables in 
the correlation circle (Figure 5) is explained by F1 and F2 axes. 

Figure 5 shows that all the variables, i.e. all the blocks, are arranged in the positive 
side of the F1 axis. This could explain the association of the inventory blocks with a 
same forest type. This result is confirmed by the calculated similarity index values 
(Figure 6). 

Indeed, the values of the Jaccard and Sorensen indexes are greater than 60%, indi-
cating a similarity between inventory blocks. However, this similarity cannot hide the 
local variations of flora. So we note that on the F2 axis, there are two groups: the Group 
made of block 4, and group 2 made by blocks 8 and 9. Block 4 is opposed to block 9. 
Indeed, block 4 was located in a mostly surface area or barely marshy, while in block 9, 
many trails cross swampy areas or follow the banks of the rivers where characteristic 
wetland species are present, such as Sarcocephalus pobeguinii Pobeg., Coelocaryon bo-
tryoides Vermoesen, Xylopia staudtii Engl. & Diels and Alstonia congensis Engl. Many 
trails of block 8 cross fallow areas, where species include Dacryodes edulis (G. Don.) 
H.J. Lam, and many shoots of Musanga cecropioides R. Br. The factorial axis F2 dis-
criminates against our blocks according to not only the local substrate variability, but 
also according to the degree of human activity in the forest. 
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Figure 5. Distribution of variables (blocks) in the correlation circle. 
 

 

Figure 6. Jaccard and Sorensen similarity Indexes. 
 
Table 2. Contribution of variables (in %) to the total inertia. 

 
F1 F2 F3 F4 

BLOCK 4 3.619 57.627 37.622 1.133 

BLOCK 8 44.519 2.417 1.220 51.845 

BLOCK 9 37.954 14.015 2.403 45.628 
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Intra-block heterogeneity 
Theoretically, inter-block heterogeneity would arise from intra-block heterogeneity. 

To test this hypothesis, we performed a principal component analysis (PCA) on the ba-
sis of an array of presence-absence of species on the distance of each block. Obviously, 
it is interesting to a PCA in the blocks where there were more than two past inventoried 
i.e. blocks 4 and 8. 

Heterogeneity in block 4 
With regard to block 4, Table 3 indicating the contribution of the variables represented 

by the trails in the different factorial axes, shows that the essential information is 
represented in the F1 - F2 (Figure 7) plan below. 

This figure shows considering axis F1, all the trails are the positive side of the axis 
indicating that they belong to a single block of inventory. However on the F2 axis, two 
groups of Trails are distinguished: the trails 5- 6 Group and the trails 2-3-4 Group. In-
deed, the F2 axis discriminates between trails depending on the nature of the substrate. 
The distance of the first group have not gone into a swamp of hydromorphic soils while 
those in the second group cut the marshy areas. This is explained by the presence of 
species such as Sarcocephalus pobeguinii. Pobeg, Xylopia staudtii Engl. & Diels, Alsto-
nia congensis Engl., Hallea stipulosa (DC.) Leroy. These results are confirmed by the 
values of the index of similarity (Figure 8). 

It appears on this figure that the values of the index of similarity are low between two 
different trails of different groups whilst the values are high for trails of the same group. 
 

 

Figure 7. Distribution of variables (trails) in the circle of correlation in block 4. 



F. Koubouana et al. 
 

399 

 

Figure 8. Index of similarity of Jaccard and Sorensen’s for block 4. 
 
Table 3. Contribution of the variables (in %) to the total inertia. 

 
F1 F2 F3 F4 F5 F6 

N˚ 0.432 2.832 89.166 2.369 4.870 0.332 

Trail 2 30.105 9.723 1.422 10.523 13.248 34.978 

Trail 3 37.665 2.153 0.108 7.775 2.779 49.520 

Trail 4 8.758 19.708 2.631 49.220 17.030 2.653 

Trail 5 12.935 24.242 0.288 27.047 33.665 1.824 

Trail 6 10.106 41.342 6.384 3.066 28.409 10.694 

 

Heterogeneity in block 8 
Figure 9 shows the Trail distribution in block 8. 
The point made in block 4 is valid for block 8. Indeed, all trails are arranged in the 

positive side of the F1 axis, indicating their belonging to a single block. In the F2 axis, 
trails 4 and 7 are floristically close because they are situated on the positive side of the 
F2 axis. Trail 6, located on the negative side of the F2 axis, contains species that are 
characteristic of marshy areas. 

4. Discussion  

By comparing the results obtained in the study’s zone and those obtained in the UFA of 
the North of the Republic of Congo, in particular the UFA Pokola and Missa, it appear 
to be more higher than those of the other UFA of the North of Congo. The forest of the 
UFA Mbomo-Kellé is floristiquement richer than of the UFA Missa.  

The six most representative families in terms of species in the forest of the Mbomo-Kellé 
UFA are those of: Fabaceae-Caesalpinioideae with 18.05%, Meliaceae 8.27%, Euphorbia-
ceae 6.02%, Fabaceae-Mimosoideae 6.02%, Annonaceae 4.51% and 4.51% Sapotaceae. 
These results are similar with those of Mondzali-Lenguiya (2008) observed in the forest of 
the Missa UFA where three families have a high percentage of representation (Table 4). 
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Figure 9. Distribution of variables (trails) in the circle of correlation in block 8. 
 
Table 4. Comparison of the six richest families of the Mbomo-Kellé UFA and the Missa UFA. 

Family % per family at the Mbomo-Kellé UFA % per family at the Missa UFA 

Annonaceae 4.51 5.55 

Fabaceae-Caesalpinioideae 18.05 8.51 

Euphorbiaceae 6.02 8.88 

Meliaceae 8.27 5.92 

Fabaceae-Mimosoideae 6.02 5.30 

Sapotaceae 4.51 7.77 

Total 48.88 41.93 

 

Fabaceae-Caesalpinioideae species richness appears to be a commonality of Congo-
lese forests because Kimpouni et al. (2007) also note a gross frequency of 18.05% in the 
forest near Tobin on the Congolese coast. 

The forest species density studied varies between 0.01 tree∙ha−1 to 18.12 tree∙ha−1 and 
the overall density of the forest is 124.43 tree∙ha−1. This result is similar to that obtained 
in the forest of the Ngombe UFA by IFO company (2007). Indeed, the logging conces-
sion company IFO found a density of 124.13 tree∙ha−1 for the Ngombe UFA. However 
this result is slightly lower than the density in the forest species of the Missa UFA which 
is of 189.001 tree∙ha−1 calculated in relation to the data of Mondzali-Lenguiya (2008). 

Quantitatively, the forest of the Mbomo-Kellé UFA showed a preponderance of indi-



F. Koubouana et al. 
 

401 

viduals from the family Burseraceae, Fabaceae-Caesalpinoideae, Euphorbiaceae and 
Myristicaceae. These results are similar to those observed in the Boubissi UFE in the 
Mayombe (located in South of Republic of Congo) by reflecting its character of transi-
tion between the forests of the South and North Republic of Congo. 

Weighted spectrum shows that in addition to the Fabaceae-Caesalpinioideae, the 
families of the Burseraceae (19.17%), of the Myristicaceae (13.29%) and of Euphorbia-
ceae (9%) are the most represented in the number of trees regardless of the inventoried 
block. These high values are dependent on the abundance of the species respectively 
Santiria trimera, Scyphocephalium mannii and Plagiostyles africana as we found Kim-
pouni et al. (2007) in the forests of the Bambama UFA (in the South-Congo) thereby 
reinforcing the transition forest characteristic of the Mbombo-Kellé UFA, between the 
forests of the South and North Congo forests. 

The floristic variability or the floristic heterogeneity inter-block was studied from the 
factorial analysis of correspondence. The results showed on the one hand that the sam-
pled blocks of inventory belong to the same forest type and on the other hand which 
there are floristic variabilities due to the variation of the substrate, like had underlined 
it (Basnet, 1992; Gartlan et al., 1986). The membership of the same forest type is con-
firmed by the values of indices of similarity. This heterogeneity inter-block is also ob-
served in the tailboards of the same block. The variability of the edaphic factors (com-
position of the grounds, grounds dewatered and hydromorphic grounds) explains the 
richness of the forest of the UFA Mbomo-Kellé.  

The floristic variability or the floristic heterogeneity between-block was studied 
starting from the factorial analysis of correspondence. The results showed on the one 
hand that the sampled blocks of inventory belong to the same forest type and in the 
other hand which there are floristic variabilities due to the variation of the substrate, 
like had underlined it (Basnet, 1992; Gartlan et al., 1986). The various blocks belong to 
the same type of plot highlighted by the indices of similarities. This heterogeneity in-
ter-block is also observed in the tailboards of the same block. The variability of the 
edaphic factors (composition of the grounds, grounds dewatered and hydromorphic 
grounds) could explained the richness of the forest of the UFA Mbomo-Kellé.  

5. Conclusion 

The floristic inventory of the Mbomo-Kéllé UFA forest allowed us to appreciate its 
floristic composition. Qualitatively, all inventoried blocks were rich in Fabaceae- 
Caesalpinoideae, Meliaceae, Myristicaceae, Euphorbiaceae, Fabaceae Mimosoideae, 
Burseraceae and Annonaceae. Shannon-Weather calculated index values are high, 
around 6-bit indicating a recovery of the same importance for most of the inventoried 
species. However, the Pielou evenness index was relatively low in block 4 indicating a 
low abundance of some species; these include the Santiria trimera (Oliv.) Aubrév. San-
tiria trimera (Burseraceae), Plagiostyles africana (Mull. Arg.) Prain Plagiostyles africana 
(Euphorbiaceae), Scyphocephalium mannii (Beth.) Warb. Scyphocephalium mannii 
(Myristicaceae). The results of the principal components (PCA) analysis revealed floristic 
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heterogeneities within blocks. Regarding the inter-block variance, the results of the 
PCA have shown that three blocks belong to a same ecosystem. What was confirmed by 
the indices of similarity of Jaccard and Sorensen. The PCA also indicated the floristic 
differences between blocks due to the local variability of the substrate. As regards in-
ter-block heterogeneity, the factorial axes of the PCA have discriminated between Trails 
of blocks 4 and 8 depending on the nature of the substrate. Some past crossed swampy 
areas of hydromorphic soils. Scyphocephalium mannii is present in the forests of 
Southern Congo in the Chaillu massif and is reported in the forests of Northern Congo 
in the Mbomo-Kellé UFA in Odzala National Park and in parts of the Western Sangha. 
This floristic fact shows that the Mbomo-Kéllé UFA is a transition zone between the 
South-Congo forests and the forests of Northern Congo. This observation is confirmed 
by the similarity of relief between the Chaillu massif and the Mbomo-Kellé UFA. 

Structurally, the density of trees in the surveyed area is 124.42 trees/ha. Weight fre-
quency showed a preponderance of trees from the families Burseraceae, Myristicaceae, 
and Euphorbiaceae. 
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