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Abstract: The Campo Ma'an National Park is located in the evergreen rainforest area rich in biological diversity. This 

biological diversity remains poorly known, especially those of the understory. The objective of the present study is to 

characterize undersotory tree and to determine their IUCN conservation status. To know the floristic diversity of understory (5 

cm ≤ dbh <10 cm) of this forest, a tree inventory using the plots method of 25 m x 25 m, in which 36 plots were placed out on 

6 transects of 4 km each. The IUCN Red List was used to determine the status of inventoried species. The result showed a total 

richness of 256 species belonging to 148 genera and 50 families for the entire site has been identified. The Shannon diversity 

index is 4.90 and 4.02 for Old secondary forest (OSF) and Secondary forest (SFO), respectively. The floristic background 

belongs to the field of Guinean-Congolese endemism, with 6 endemic species in Cameroon. The conservation status analysis 

shows that 22 species are listed as endangered in the red list of the International Union for the Conservation of Nature. This 

study provides a base for reflection on the integration of understory trees species in inventories and in the development of 

conservation strategies. 
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1. Introduction 

Central African forests have remarkable biological 

diversity and play an important role in the well-being of 

people and provide shelter for wildlife [1]. However, they are 

subject to anthropogenic activities contributing to their 

degradation. It is for this reason that they receive more and 

more attention internationally. It is in this sense that the 

conservation of biodiversity appears to be one of the main 

objectives set out in the Convention on Biological Diversity 

(CBD) and in many global and national conservation 
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strategies [2]. Nevertheless, until now, the conservation of 

plant diversity has received much less attention than the 

conservation of animals, because plants do not have the 

popular appeal of many groups of animals [3]. However, 

floristic diversity is an indicator that allows us to appreciate 

the links between the richness and abundance of trees. It also 

reflects the degree of heterogeneity and stability of 

vegetation [4]. It is home to a remarkable wildlife species 

that depends largely on its products and habitat for their 

survival. In order to better conserve biological diversity, it is 

important to first know have a good knowledge about it. The 

Global Strategy for Plant Conservation agreed at the CBD 

meeting in Nagoya in 2010 to include, as a primary goal for 

2020, "an online flora of all known plants" [5]. This objective 

explicitly omits several species as being unknown to science 

[5]. [6] estimated the total number of angiosperm species at 

about 450,000, of which 10% to 20% are still unknown to 

science. 

The majority of studies on floristic diversity in tropical 

moist forests are limited to tree species with a diameter at 

breast height (dbh) ≥ 10 cm as a reflection of the floristic 

composition and physical structure of tropical forest 

ecosystems [7-13]. This traditional flora inventory approach 

may not be sufficient for the assessment of plant diversity 

because, other taxa belonging to other forms of life, such as 

shrubs, small trees, lianas, herbaceous plants, and epiphytic 

flora are not taken into account [14]. 

Many plans and management strategies of tropical forests, 

tools of sustainable management do not always take into 

account tree understory [15]. But some trees can stay in the 

understory stages all their life because of the competition 

[14]. These trees can sometimes disappear before being 

known by science [16]. Most African countries including 

Cameroon have based their biodiversity conservation strategy 

on the creation and extension of protected areas (PA) [17-18]. 

However, even in these protected areas, the development of 

management plans does not take into account the specificities 

of understory (small diameter trees of5 cm ≤ dbh < 10 cm) or 

their conservation status, because these are most often 

neglected during floristic inventories; therefore, they remain 

little or unknown to science. 

The Campo Ma'an National Park was erected in 2000 as 

compensation for the destruction of biodiversity during the 

construction of the Chad-Cameroon pipeline. It is a park 

located in an evergreen rainforest area, home to a remarkable 

biological diversity [14]. The management plan for this 

protected area, developed in 2014 for the period 2015-2020, 

presents the endemic and endangered species of the area 

without differentiating the strata or where are found. This 

management plan, like other tropical forest conservation 

plans and strategies, does not always take into account the 

specificities of understory trees, because the floristic studies 

carried out for their development often concern trees of dbh ≥ 

10 cm. In addition, it is important to appreciate the floristic 

diversity of this tree strata in the different types of forest, 

because the impact of man on the different forests leaves 

more or less the marks with the time, this in order to arouse 

their study and also systematically integrate this stratum into 

the development of conservation strategy in tropical forests. 

The objective of the present study is therefore to characterize 

trees of 5 cm ≤ dbh <10 cm and to determine their IUCN 

conservation status in order to evaluate their inclusion in 

conservation strategies. 

2. Material and Methods 

2.1. Study Site 

The Campo National Park is located in the southern part of 

Cameroon. It is located in the Ocean Division, between the 

Ntem Valley and the Mvila. It covers approximately 260,443 

ha and extends between latitudes 2°10'-2°52'N and 

longitudes 9°50'-10°54' E. In accordance with the Food and 

Agriculture Organization (FAO) classification system, soils 

in the Campo-Ma'an region are generally classified as 

ferrasols and acrisols [19]. They are strongly altered, deep to 

very deep and clay to sandy texture around watercourses, 

acidic and nutrient-poor with pH values generally around 4. 

The altitude generally low, is from sea level (o m) at about 

500 m. The climate is typically equatorial with two distinct 

dry seasons (November-March and July-mid-August) and 

two rainy seasons (April-June and mid-August-October) 

[20]. The average annual rainfall varies between 2800 and 

2950 mm.year
-1

. The average annual temperature is 25°C. 

The hydrography of the region shows a dense pattern with 

many rivers, small river basins, fast streams and rivers in 

rocky beds containing many rapids and small waterfalls 

(Ntem, Lobe, Mvila, Biwome etc.). This area is mainly made 

up of evergreen rainforest vegetation (Atlantic forest) rich in 

gregarious legumes [7-21]. 

2.2. Sampling Method 

The sampling device consists of 6 centrifugal transects 

(oriented from the periphery to the center of the park so as to 

cover 2 km outside and 2 km inside, whether 4 km long and 

25 m wide). The choice of the layout of each transect was 

made randomly on the forest. On each transect, 6 plots units 

were systematically arranged (25 m × 25 m plots, 650 m 

equidistant were installed, making a total of 36 plots). The 

study area sampled is therefore 2.25 ha. 

2.3. Data Collection 

In each sampling unit, the floristic inventory of understory 

woody species in the quadrats consisted of individually 

identification by their scientific, vernacular or commercial 

name of the all trees ranging from of 5 cm ≤ dbh < 10 cm. 

This diameter was measured at 1.30 m above the ground. 

Leaf samples and fertile organs of unidentified species in the 

field were collected, squeezed and dried; then their 

identification was made by comparison with the specimens 

available at the Yaounde National Herbarium and also with 

the aid of the different book of Flora of Cameroon. 

The classification system APG (Angiosperms Phylogeny 

Group) IV (2016) was used. The analysis of the different 
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forest type was done on each quadrat. It consisted in 

determining the type of forest based on previous experiences, 

knowledge and field observations [22], combined with the 

[23] recommended classification criteria that takes into 

account species composition and traces of human activities. 

Two types of forest were characterize in periphery of Campo 

Ma an National Park: secondary forests (SFO), where traces 

of human activities are clearly visible and where most trees 

are juvenile or in a growing stage (6 plots), old secondary 

forests (OSF), where traces of human activities are clearly 

visible and where most trees are mature (30 plots). 

 

Figure 1. Location of the study site. 

2.3.1. Centers of Endemism 

The chorological subdivisions of Africa were made by 

several authors [10-24, 25-26]. As part of this study, the work 

of [8-10, 14-27] was used for species distribution by endemic 

center. The following endemic centers corresponded to those 

of the species identified in the two parks. These are: AM = 

African Malgache, CaGab = endemic in Cameroon and 

Gabon;; Gc = endemic to the Guineo-Congolese region; Gu = 

endemic to the Guinea zone; Ind = indeterminate zone of 

endemism; Lg = endemic to Lower Guinea; Pal = paleo 

tropical; Pan = pantropical; Sw-Cam = endemic to the 

southwest (Area of Kribi, Akom 2, Bipindi-Lolodorf); Tra = 

endemic to tropical Africa; WG = endemic to the Guinean 

West Zone; Zam = endemic to the Zambezian zone. 

2.3.2. Overall Status of Conservation 

The species identified during the inventory have been 

classified in the Red List categories of the International 

Union for Conservation Nature (IUCN). This list is 

increasingly used to alert the international and scientific 

community about the decline of certain species (or their 

disappearance), but sometimes it justifies the actions to be 

taken. Its main purpose is to alert the public, developers, 

scientists and politicians to the extent of the risk of extinction 

of one or more species. The IUCN Red List includes 11 

categories. But in this study, only 6 categories were used. It 

is: CR = critically endangered; EN = Endangered; LC = 

Least concern; NE = Not evaluated; NT = Near Threatened; 

VU = vulnerable. 

2.4. Data Analysis 

On the basis of field data, the flora was analyzed 

quantitatively through basal area, relative density, relative 

frequency and relative dominance. 

The importance value index (IVI) and the family value 

index (FIV) of species and tree family were determined as 

the sum of relative frequency, relative density and relative 

dominance [28]. They made it possible to determine the 
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dominance of different species and different families in the 

types of forest studied. 

IVI = relative	dominance + 	relative	density
+ relative	frequency 

FIV = family	relative	diversity + relative	density
+ relative	dominance 

Community indices such as the species diversity (H ') of 

different tree species, calculated using the Shannon diversity 

index [29], the Simposon index, Pielou equitability, the 

Margalef index allowed to characterize the floristic diversity 

and the floristic richness of the different types of forests: 

H� =	−�(n�n)ln(
n�
n) 

where ni/n indicates the probability of importance of each 

species in a population, nor is the size of the species value, 

and n is the total number of individuals of all species in each 

forest type. The Simpson Index [30], which is the measure of 

how individuals are distributed among species of a 

community, was calculated by the following formula: 

D = 	�(nin ) 
where ni and n are the same as those used in the calculation 

of the Shannon index. 

Pielou equitability refers to the degree of relative 

dominance of each species in this area. It was calculated 

according to Pielou [31] formula as follows: 

Eq = H�/ log S 

where, H '= Shannon index, S = number of species. It varies 

from 0 to 1. 

Species richness has been determined in two ways. The 

first was to determine the total number of species in each 

type of forest. The second is the Margalef index [32], which 

makes it easy to compare the two forest types. Mindful of the 

fact that the secondary forest only had six quadrats, a clue 

was needed in other to better characterize wealth in 

proportion to the number of stems: 

d = S/ logN 

where S is the number of species and N is the number of tree 

in each type of forest. 

The Sorensen similarity index was used to assess the 

similarity between the two forest types. It was calculated by 

the formula below: 

S = % 2c
a + b( ∗ 100 

where a = number of species present in the first station, b = 

number of species present in the second station and c = 

number of species common to both stations. 

3. Results 

3.1. Species Richness and Diversity 

The inventory identified 256 species from 148 genera and 

50 families. The species richness of the different forest types 

was 231 and 83 species for OSF and SFO respectively (Table 

1). The results showed that 58 species were common to both 

forest types, and 173 species were exclusively present in the 

OSF while 25 species are exclusively present in the SFO. 

The high values of the Shannon index in the two forest types, 

with 4.02 and 4.90 for SFO and OSF respectively, indicate 

the great diversity of the two forest types for the stratum 

studied. The Margalef index confirms the high specificity of 

the OSF (24) compared to the SFO (11) (Table 1). However, 

the Sorensen index shows the similarity between these two 

types of forest (58.59%). 

The average density of trees for the entire site was 426 

stems.ha
-1

. The density of trees in the SFO is higher (467 

stems.ha
-1

) than the density of trees in the OSF (418 

stems.ha
-1

). The basal area in the two forest types studied is 

1.79 m².ha
-1

 and 1.94 m².ha
-1

 respectively for OSF and SFO. 

Table 1. Species richness, floristic diversity and structural parameters of trees 5 cm ≤ dbh<10 cm. 

variables Old secondary forest Secondary forest 

Species richness 231 83 

Number of genus 136 62 

Number of families 44 29 

Number of exclusive species 173 25 

Shannon index 4.90 4.02 

Simpson index 0.99 0.97 

Pielou equitability 0.62 0.63 

Margalef index 24 11 

Sorensen index 58.59 

Basal area (m².ha-1) 1.79 1.94 

Density of stem (trees.ha-1) 418 467 

 

The species accumulation curve determined using the 

rarefaction method showed a continuous increase without 

constancy up to 30 plots without however reversing (for 

OSF). While the accumulation curve of SFO species showed 

a steady progression up to plot 6, then fades without reaching 

a constant level. These two curves reflect the small number 

of plots studied. 
 



 Journal of Plant Sciences 2018; 6(4): 107-116 111 

 

 

 
SFO=Secondary forest; O=Old Secondary forest. 

Figure 2. Species accumulation curve of 5 cm ≤ dbh <10 cm in both forest types. 

3.2. Family Importance Value (FIV) 

The most abundant families in the SFO were 

Euphorbiaceae (42.05), followed by Apocynaceae (35.37), 

Annonanceae (29.43), Fabaceae (28.04) and Malvavceae 

(25.47). In the OSF, the most dominant families were 

Fabaceae (38.78), followed by Annonaceae (34.55), 

Euphorbiaceae (30.77), Malvaceae (21.10) and 

Strombosiaceae (18.54). The ten most dominant families in 

the SFO and OSF account respectively for 74.50% and 

71.12% of family dominance. 

Table 2. Dominance of families based on the family importance value. 

Forest type Family Relative Density Relative Dominance Relative Frequency FIV 

SFO Euphorbiaceae 16.57 16.91 8.57 42.05 

SFO Apocynaceae 13.71 14.52 7.14 35.37 

SFO Annonaceae 10.29 10.57 8.57 29.43 

SFO Fabaceae 10.86 10.01 7.14 28.01 

SFO Malvaceae 8.57 9.76 7.14 25.47 

SFO Myristicaceae 5.14 5.77 5.71 16.62 

SFO Burseraceae 4.00 4.38 5.71 14.09 

SFO Salicaceae 3.43 3.14 5.71 12.28 

SFO Phyllanthaceae 4.00 3.69 4.29 11.97 

SFO Ebenaceae 2.86 2.48 2.86 8.20 

OSF Fabaceae 15.18 14.97 8.62 38.76 

OSF Annonaceae 12.88 13.05 8.62 34.55 

OSF Euphorbiaceae 11.73 12.27 6.77 30.77 

OSF Malvaceae 7.65 7.90 5.54 21.10 

OSF Strombosiaceae 6.38 5.71 6.46 18.54 

OSF Apocynaceae 5.74 6.36 5.23 17.33 

OSF Phyllanthaceae 5.61 5.39 4.92 15.93 

OSF Ebenaceae 4.34 4.01 5.54 13.88 

OSF Meliaceae 3.32 3.14 4.92 11.38 

OSF Rubiaceae 2.93 2.95 5.23 11.11 

SFO=Secondary Forest; OSF=Old secondary forest. 

3.3. Importance Value Index (IVI) 

The IVI analysis of each forest type showed a dominance 

of some species. In secondary forest, the ten most dominant 

species in terms of IVI alone accounted for 36.53%. 

Plagiostyles Africana is the dominant species with an IVI of 

29.49. The co-dominant species were Tabernaemontana 

crassa (16.82), Polyalthia suaveolens (10.51), Canarium 

schweinfurthii (10.49) and Funtumia africana (7.97). In the 

OSF, the ten most dominant species in terms of IVI 

accounted for 23.90%. Plagiostyles africana is also the 

dominant species with 17.36%. The co-dominant species 

were Polyalthia suaveolens (9.47) Anthonotha macrophylla 

(7.26) Strombosiopsis tetrandra (7.04) and Dialium 

pachyphyllum (6.21). 
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Table 3. Dominance of species based on the Importance Value Index (IVI). 

Forest types Scientific names Relative density Relative dominance Relative frequency IVI 

SFO Plagiostyles africana 12.00 12.98 4.50 29.49 

SFO Tabernaemontana crassa 5.71 6.60 4.50 16.82 

SFO Polyalthia suaveolens 3.43 3.48 3.60 10.51 

SFO Canarium schweinfurthii 3.43 3.46 3.60 10.49 

SFO Funtumia africana 2.86 3.31 1.80 7.97 

SFO Anthonotha macrophylla 3.43 3.50 0.90 7.83 

SFO Xylopia acutiflora 1.71 3.14 2.70 7.55 

SFO Coelocaryon preussii 2.29 2.40 1.80 6.48 

SFO Christiana africana 2.29 2.30 1.80 6.38 

SFO Vernonia conferta 2.86 2.28 0.90 6.04 

OSF Plagiostyles africana 7.14 8.08 2.14 17.36 

OSF Polyalthia suaveolens 3.32 3.24 2.91 9.47 

OSF Anthonotha macrophylla 2.68 2.45 2.14 7.26 

OSF Strombosiopsis tetrandra 2.68 2.42 1.94 7.04 

OSF Dialium pachyphyllum 1.91 2.35 1.94 6.21 

OSF Coelocaryon preussii 2.17 1.90 1.55 5.62 

OSF Canarium schweinfurthii 1.66 1.94 1.36 4.95 

OSF Uapaca guineensis 1.66 1.77 1.36 4.79 

OSF Anthonotha fragrans 1.53 1.72 1.36 4.61 

OSF Macaranga barteri 1.66 1.55 1.17 4.37 

 

3.4. Endemisms 

The analysis of the results on the belonging of the species 

of the two types of forest to the centers of endemisms makes 

it possible to group the centers of endemism in three groups. 

Group 1, consisting of large-scale species (Pan-tropical 

(Pan), paleo-tropical (Pal), Afro-Malagasy (AM), African 

tropical (Tra)) accounts for 6.49% and 6.02% respectively. 

Old secondary forest and secondary forest. Group 2, 

consisting of Sudan-Zambezian linkage species (Zambezian 

(Zam)) accounts for 0.87% and 0.00% respectively for 

secondary and secondary forest (Figure 3). Group 3, Guinean 

species (endemic in Cameroon and Gabon (Ca-Gab), 

endemic in Cameroon (Cam), endemic to Campo area 

(Campo), endemic to the Guineo-Congolese region (Gc), 

endemic to Guinea (Gu), endemic to lower Guinea (Lg) and 

endemic to the southwest (Kribi, Akom 2 and Bipindi-

Lolodorf area) (Sw-Cam) represent 89.61% and 91.57% 

respectively for secondary forest aged and secondary forest 

(Figure 3). In group 3, the study identified an endemic 

species in Cameroon (Octoknema dinklagei), an endemic 

species in the Campo Ma'an (Beilschmiedia dinklagei) zone 

and four endemic species in the Kribi, Akom 2 and Bipindi 

zones. Lolodorf (Beilschmiedia papyracea, Cola fibrillose, 

Cola subglaucescens and Cola sulcata). 

 
Figure 3. Distribution of species by center of endemism. 

AM = Afro-Malagasy; Ca-Gab = endemic in Cameroon and Gabon; Cam = endemic in Cameroon, Campo = endemic to the Campo area; Gc = endemic to the 

Guineo-Congolese region; Gu = endemic to the Guinea zone; Ind = center of indeterminate endemism; Lg = endemic to Lower Guinea; Pal = paleo tropical, 

Pan = pantropical; Sw-Cam = endemic to the southwest (Kribi Zone, Akom 2, Bipindi-Lolodorf), Tra = endemic to tropical Africa, WG = endemic to the 

western Guinean zone; Zam = endemic to the Zambezian zone. 

SFO= secondary forest; OSF= Old secondary forest. 
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3.5. Overall Status of Conservation 

The analysis of the data in Figure 4 shows the number of 

species by IUCN category in both forest types. It has 

emerged that in the aged secondary forest, 21 species are 

threatened with extinction in different categories: 

Microberlinia bisulcata (CR), Diospyros crassiflora (EN), 

Millettia laurentii (EN), Allanblackia floribunda (VU), 

Aucoumea klaineana (VU), Calpocalyx heitzii (VU), C. 

klainei (VU), Cola hypochrysea (VU), Diospyros barteri 

(VU), Duguetia barteri (VU), Entandrophragma angolense 

(VU), Garcinia mannii (VU), Guarea cedrata (VU), G. 

thompsonii (VU), Hallea stipulosa (VU), Khaya anthotheca 

(VU), Lovoa trichilioides (VU), Memecylon dasyanthum 

(VU), Nauclea diderrichii (VU), Pterygota macrocarpa 

(VU) and Uvariodendron giganteum (VU). In the secondary 

forest, it has emerged that in the secondary forest, 5 species 

are threatened with extinction to different categories, these 

are: Diospyros crassiflora (EN), Calpocalyx klainei (VU), 

Khaya anthotheca (VU), Pterygota bequaertii (VU) and 

Uvariodendron giganteum (VU). 

 
Figure 4. Distribution of species by IUCN status. 

CR = critically endangered; EN = in danger; LC = Minor concern; NE = Not evaluated; NT = Near Threatened; VU = vulnerable; SFO= secondary forest; 

OSF= Old secondary forest. 

4. Discussion 

Floristic inventories remain the main tools for 

understanding species composition, forest diversity and 

forest condition [33]. These inventories also provide vital 

information for forest conservation [34]. Species richness and 

diversity are among the main features of tropical forests [35]. 

However, many studies of floristic diversity in tropical moist 

forests in Africa are often limited to tree species (mainly 

medium or large trees, or dhh trees ≥ 10 cm) that reflect the 

floristic composition and the physical structure of the forest 

[7-10, 12-13, 27-36, 37-38, 39]. The purpose of this study 

was therefore to determine the floristic diversity and the 

conservation status of understory of tree under 5 cm ≤ dbh 

<10 cm. 

The results obtained in this study with respect to floristic 

diversity show that they are comparable to results obtained 

for dbh trees ≥ 10 cm in several tropical moist forests. The 

specific richness obtained in the aged secondary forest is 

slightly higher than the specific richness obtained for dbh 

tree ≥ 10 cm by [13] (205 species and 47 families) in the 

eastern periphery of the Dja Reserve. The specific richness of 

the secondary forest is slightly lower than the 99 species 

obtained for trees of dbh ≥ 10 cm by [39] in the 100 m x 100 

m quadrat of Bidjouka 1 (BID 1). The specific richness of the 

whole site is similar to that obtained in the humid forests of 

Campo Ma'an (231 species) by [14], but remains lower than 

the specific richness obtained by the same author in the 

forests of the coast (381 species) and mixed evergreen and 

semi-deciduous forests (441 species) for trees and 1.5 cm 

shrub ≤ dbh <10 cm. It should also be mentioned that the 

dominant species are mostly large trees in the regeneration 

stage. The difference between the floristic wealth obtained in 

the SFO and the OSF can be explained by the areas 

inventoried for each type of forest. Indeed, the species 

accumulation curve showed that the minimum number of 

quadrat (minimum area) required achieving saturation was 

not reached in both forest types, but especially in secondary 

forest or alone. 6 quadrats have been inventoried. Other 

parameters may also explain the differences in the specific 

wealth obtained in the two types of forest. These include, for 

example, climate and anthropogenic activities. [40] showed 

that the microclimate was strongly correlated with floristic 

richness. In our results, the canopy of the aged secondary 

forest is denser than that of the secondary forest, creating a 

microclimate more conducive to species diversification. [41] 

showed that temperature is positively correlated with floristic 

diversity. Anthropogenic activities are also a source of 

species diversification. The more a forest is disturbed, the 

less it is diversified, but in this study, the type of forest was 

determined by the combination of visible human traces and 

the specific composition [23] still visible human traces, 

secondary forest is therefore more disturbed than the old 
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secondary forest. 

With regard to the floristic diversity calculated using the 

Shannon index (H '), the values obtained in the two types of 

forest, although different, are greater than 4. These values 

reflect the great diversity of these two types of forests. 

Indeed, [42] showed that a forest stand is rich and diverse if 

its Shannon diversity index is greater than or equal to 3.5. 

The two types of forest that are the subject of this study are 

therefore rich and diverse. [8] explains the high level of 

species diversity in that the study area is part of a series of 

rainforest refuges in West and Central Africa. 

The results obtained for the species richness and Shannon 

diversity index are similar to those of [20] which showed that 

the diversity of the different tree strata follows the same 

trend. Indeed several authors had already demonstrated the 

great diversity of dbh trees ≥ 10 cm from the Campo Ma'an 

forest and its surroundings [8-20, 39]. 

In the aged secondary forest, the Fabaceae family is the 

most dominant in terms of IVF (38.76). This result 

corroborates the data of [39] that characterized the forest north 

of the Campo Ma'an and [21] that characterized the forest of 

Park area in this region as a Biafreal Atlantic evergreen 

rainforest rich in Fabaceae. The importance of this family is a 

characteristic of the Guinean-Congolese forests [8]. [39] goes 

further by showing that the Fabaceae family is characteristic of 

old-growth forests and can be refuges for species. In the aged 

secondary forest, the Rubiaceae family is among the most 

dominant in terms of IVF (11.11). This family (Rubiaceae) 

includes many species recognized as bio-indicators of 

rainforest refuges in the Campo-Ma'an region [43]. In 

secondary forest, the Euphorbiaceae Family is the most 

dominant in terms of IVF (42.05). But, other important 

families such as Burseraceae are also dominant in terms of IVF 

(14.09). This family is known to be a good indicator of old-

growth Atlantic evergreen forests (moist evergreen forest) [44]. 

Membership of the endemic center showed that more than 

89% of the species of both types of forest were Guinean 

species. This result confirms the fact that the trees of the 

undergrowth of the forest on the outskirts of the Campo 

Ma'an National Park preserve the Guinean-Congolese 

floristic background. Indeed, the Campo-Ma'an forest 

belongs to the Center of Guinean-Congolese Endemism [8-

16]. The result also shows that 6 species are endemic to 

Cameroon. Of these 6 species, 03 are shrubs (Octoknema 

dinklagei, Beilschmiedia dinklagei and B. papyracea) that 

remain in the understory all their life, 02 species reach the 

stage of large trees when the conditions of the middle are 

favorable (Cola fibrillose and C. sulcata) while Cola 

subglaucescensis a small tree that can also stay in the 

understory in the absence of a favorable condition. This 

result corroborates that of [14] who has shown that the 

majority of tropical plant species endemic to tropical forests 

are recruited from small trees, shrubs, herbaceous plants and 

lianas. But also, this result corroborates that of [8] and [20], 

which showed that the Campo Ma'an forest is a forest with a 

large number of endemic species. The low percentage of 

broad-distribution species confirms the low level of 

degradation of both forest types for the stratum studied. But 

it also makes it possible to appreciate the need to create 

certain protected areas for the conservation of the forest 

ecosystem, not only for the conservation of wildlife, but also 

for the conservation of plant diversity in all its forms. 

The assessment of the conservation status of the 

inventoried species shows that 22 species are threatened in 

both types of forests. Most of the species identified in this 

study are not evaluated in the IUCN Red List, which 

highlights the need to study the conservation status of many 

species. This result also highlights the information deficit 

that emerges when studies focus only on trees of large 

diameters. The assessed species that are threatened with 

extinction are tree species that are just in the regeneration 

stage. It also emerges from the study that the species being 

classified in the IUCN list are those that are of interest to 

humans. [45] showed that all tropical forests have many rare 

species, which generally have a high risk of extinction at 

least at the local level. Although threatened species are large 

trees still in the regeneration stage, Wood deserves attention 

because some trees may remain in the shrub or woody stage 

of the undergrowth as a result of competition in tropical 

forests. A management plan or conservation strategy 

developed by omitting or disregarding these species remains 

critical to species conservation. Given the great diversity and 

the relatively large number of endangered species, although it 

is at different statuses, it can be confirmed that the Campo 

Ma'an area is a hotspot for florisitic diversity. 

The floristic inventory is a prerequisite for conducting 

many basic researches on the ecology of tropical 

communities, such as modeling species diversity or 

understanding the distribution of species. However, studies of 

dbh ≥ 10 cm trees do not provide a better picture of the 

composition of tropical forests. Comprehensive studies 

should help provide the necessary context for the planning 

and interpretation of long-term ecological research [33]. This 

is the case of this study, where the inventory of understory 

woody species should completed the data on plant diversity 

and better guide future management plans. The floristic 

inventory of trees in the undergrowth and trees large 

diameters also allow planning of protected areas and the 

development of more adequate methods of conserving plant 

diversity at the scale of the forest ecosystem. These 

inventories help support scientific and policy decisions on 

forest resources to better plan conservation axes and 

development activities such as logging. 

5. Conclusion 

The Plant Diversity Inventory provides information on 

species richness, diversity and other parameters that 

characterize forests. The present study has determined the 

floristic diversity of understory woody trees in two forest 

types belonging to dense moist evergreen forest. The study 

shows that both types of forest are rich and diverse. 

However, aged secondary forest is richer and more diverse 

than secondary forest. These forests have kept their Guinean-



 Journal of Plant Sciences 2018; 6(4): 107-116 115 

 

Congolese floristic background and are home to six endemic 

species in Cameroon. The conservation status shows that 22 

species are threatened with extinction in both forest types. 

The study emphasizes by its results the need to include 

undergrowth of trees 5 cm ≤ dbh <10 cm in studies prior to 

the development of strategies and management plans. Indeed, 

this forest layer is rich and diverse. It is also home to 

endemic species and endangered species, which are most 

often not found in the upper stratum (dbh ≥ 10 cm). The 

present study is therefore a basis for the analysis of 

undergrowth woody species, which should complement the 

studies already carried out on the large trees necessary for the 

knowledge and conservation of biodiversity. This will also 

have led to the systematization of studies in this woody 

stratum in tropical forest floristic inventories. 
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