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Abstract 

The Lack of knowledge of forests’ state and their conditions in terms of composition, structure and 

regeneration are constraints to the sustainable management of protected areas. The aims of this study are: (i) 

to determine vegetation units’ composition of the Classified Forest of Péni and (ii) to describe their structure 

and dynamics. Data were collected according to an inventory stratified in plots of 900m² and 500m2 for the 

adult stratum and sub-plots of 25m² for regeneration according to vegetation units. This study identified 121 

species in 88 genera and 33 families. The specific richness and Shannon index vary significantly between 

vegetation units, with the highest values at the level of wooded savannahs. All vegetation units have stable 

structures. Nevertheless, at the level of gallery forests, some difficulties exist for individuals of initial diameter 

class. We also note a near absence of large-diameter individuals in tree and shrub savannahs due to the strong 

anthropic pressures probably in these ecosystems. The rate of regeneration varies between vegetation units. 

The strongest is observed in wooded savannah and the weakest in gallery forests. Protection measures based 

on these results should be considered for vegetation units and particularly gallery forests. 

*Corresponding Author: Tiendrébeogo Nebnoma Romaric  romarictiendre@yahoo.fr 
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Introduction 

Forest ecosystems play a significant socio-economic 

and environmental role for people in sub-Saharan 

countries (Hounkpèvi et al., 2011). Anthropogenic 

pressures and climate hazards contribute to 

significantly reducing the capacity of these 

ecosystems to play this role (Zaouri, 2021). 

 
In Burkina Faso, forest ecosystems are facing 

accelerated degradation (Ministry of Environment and 

Sustainable Development, 2011). These degradations are 

mostly attributable to Man who, in his quest for well-

being, weakens, through various actions, natural 

resources. Among these actions, shifting cultivation, 

overexploitation of forest resources and overgrazing 

remain the most important (Diouf et al., 2002; Faye et 

al., 2003; Borsali et al., 2014).  

 

These actions create disturbances that influence tree 

dynamics and density at the local and regional levels 

(Ouédraogo, 2006) and are important in structuring 

plant communities (Gnoumou, 2013; Tindano, 2016).  

 
However, in-depth knowledge of forest ecosystems’ 

structural characteristics of is essential in this context 

of growing anthropization. Several studies have been 

conducted to understand woody stand dynamics 

(Ouoba 2006; Ganaba, 2008; Nacoulma, 2012; 

Savadogo, 2013; Traoré, 2013; Gnoumou, 2013; 

Tindano, 2016). These studies have provided 

information for the sustainable management of forest 

ecosystems. Indeed, according to Herrero-Jáuregui et 

al. (2012), structural characteristics of a population 

are important parameters for characterizing 

population demography.  

 

In addition, Godoy (1992) and Hitimana et al. (2004), 

argue that the constraints to sustainable forest 

management in sub-Saharan Africa are, among 

others, the lack of knowledge of forests’ state and 

their conditions and functions in terms of structure, 

composition, regeneration. It is in this context that 

this study is conducted in the Classified Forest of Péni 

(CFP) with the aim to provide information on its 

structure. Specifically, these included: (i) determine 

floristic composition of each vegetation unit’s woody 

trees and (ii) establish adult and Juvenile 

demographic structures and characteristics of each 

vegetation unit. 

 

Material and methods 

Study site 

The study was conducted in the Classified Forest of Péni 

(CFP) in southwestern Burkina Faso. The CFP is in Péni 

commune at 32 km from Bobo-Dioulasso city, on Bobo--

Dioulasso - Banfora axis (Fig. 1). Geographically, it is 

located between latitudes 10°55'02.5'' and 10°56'33'' 

North and between longitudes 4°27'26.5'' and 4°29'37.5'' 

West. CFP belongs to the South Sudanese 

phytogeographic sector (Guinko, 1984).  

 

The climate is Sudano-Guinean. The average annual 

rainfall over thirty years (1992-2021) in Péni commune 

is 1064.78 mm. The rainy season extends from May to 

September, with some rain throughout the year. The 

rainiest month is August with 281.51 mm. From 1992 to 

2021 the average temperature is equal to 27.55°C with 

minima of 13.17°C in December and a maximum of 

41.54°C in April (Fig. 2).  

 

The thermal range is 28.37 °C. CFP’s vegetation consists 

of a mosaic of savannahs (woods, grasses, shrubs, and 

trees) and gallery forests (Fontès and Guinko, 1995). The 

main soil types are ferrallitic soils, poorly developed 

soils, and sesquioxide soils and rapidly mineralizable 

organic matter (BNDT, 2012). 

 

 

Fig. 1. Location of the Classified Forest of Péni in 

Burkina Faso, West Africa. 
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Fig. 2. Umbrothermic diagram of Péni department 

from 1992 to 2021 (Source: NAZA, POWER Data 

Access Viewer v2.0.0). 

 

Sampling and data collection 

The sampling method was stratified according to the 

CFP’s vegetation units. Plots of 900 m2 (30 m x 30 m) 

and 500 m2 (50 m x 10 m) were used in savannahs 

and gallery forests, respectively (Thiombiano et al., 

2016). On each plot, the following data were 

recorded: the geographical coordinates in the center 

of the plot, the scientific name, the total height, and 

the girth at breast height (GBP) of each tree 

individual present on the plot.  

 

GBP was converted to diameter at breast height by 

the formula: DHP= GBP/π with reference to previous 

work (Yaro, 2018; Ganamé, 2020). The diameters of 

some individuals of shrub species have been 

measured by collar (Traoré, 2013). Dendrometric 

measurements were performed only on adult trees 

(Diameter ≥ 5 cm) in accordance with previous 

studies (Sambaré et al., 2020).  

 

A total of 95 dendrometric plots were established. In 

the same 500 m2 and 900 m2 plots, 25 m² (5 m x 5 m) 

sub-plots were installed at the four corners and then 

at the center of these for the juvenile stratum study. 

Data collection consisted of counting all individuals 

with a diameter of less than 5 cm. This 5cm threshold 

is commonly used for woody regeneration of 

vegetation (Ouédraogo, 2006; Ouédraogo et al., 

2009; Traoré et al., 2013).  

 
All juvenile individuals were counted by species and 

placed in five height classes within each subplot, with 

intervals 0.5 cm: 0-0.5; 0,51-1; 1,1-1,5; 1,51-2 and > 2 

m. This subdivision into height class, according to 

Steven (1994), allows the development constraints of 

woody species to be highlighted. A total of 475 sub-

surveys were conducted. 

 

Data processing and analysis 

Floristic and demographic characterization of the 

adult population 

The relative ecological importance of each woody 

species and family were expressed using the 

Importance Value Index (IVI) and the Family 

Importance Value (FIV), respectively. The IVI of a 

species is defined as the sums of its relative 

dominance, relative density and relative frequency 

which are calculated as follows, used in several 

studies (Traoré, 2013; Gnoumou et al., 2021): 

- Relative Dominance � ����� ���� �� � ������� 
��� ������� ����� ���� � 100 

- Relative Density �  !"��� �� �������#�$%�&�%!��� ��� '�
 !"��� �� (�(�� �$%�&�%!��� ��� '� � 100 

- Frequency �   !"��� �� ���(� �$ -'��' � ������� �� ��!$%
.�(�� $!"��� �� ���(� � 100 

- Relative Frequency � ���/!�$�0 �� � �������
 1������ ���/!�$�0 �!" � 100 

- Relative Diversity �  !"��� �� ������� �$ � ��"��0
.�(�� $!"��� �� ������� � 100 

 

Importance Value Index (IVI) = Relative Dominance 

+ Relative Density + Relative Frequency  

 

Family Importance Value (IVF) = Relative 

Dominance + Relative Density + Relative Diversity 

The basal area (G) m2/ha was calculated by the 

following formula: 

2 �  345678/4; 

With di: the tree diameter measured at 1.30 m from 

the ground or at the collar. 

 

Floristic richness, Shannon index and taxonomic 

distribution were then evaluated. Then parameters 

such as Shannon index, density, average diameter, 

and basal area were calculated. 

The density (D) by the formula: 

< � =
> 

With n: the number of species’ individuals 

considered; s: plot surface in ha. 

 

The average diameter (DM) by the formula: 
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<? �  ∑ 67AABCD  

With di: the diameter of the tree measured at 1.30 m 

from the ground and N: the total number of 

individuals of the species. 

 

For a multicaule individual with t rods below the 

measuring height, the diameter d is equal to the 

quadratic sum of all diameters dsi of the stems of 

the measured individual. The formula for diameter 

d is as follows: 

6 = E3 6>78
F

7BC  

 

The basal area (G) m2/ha by the following formula: 

2 =  3(5678/4) 

With di: the diameter of the tree measured at 1.30 m 

from the ground or at the collar. 

 

The overall horizontal structure of the CFP and 

vegetation units has been established. To do this, all 

inventoried individuals were gathered in diameter 

class intervals of amplitude 5cm in histograms. Then 

the observed structures were fitted to the theoretical 

Weibull distribution with 3 parameters (Johnson and 

Kotz, 1970). According to Lorimer and Krug (1983) 

and Baker et al. (2005), this distribution, simple and 

flexible, fits perfectly to positive and negative skewed 

distributions as well as normal distributions. Its 

probability density function, f follows the formula: 

G(H) =  IJ KH − IJ MNOC POKQRST MU
 

where x is the diameter of the trees; a is the minimum 

measured diameter threshold (5cm); b the scale 

parameter related to the central value of the 

diameters of the trees of the stand under 

consideration and c the shape parameter related to 

the diameter structure considered. 

 

Parameters b and c were first estimated with Minitab 19 

software using diameter data from all individuals. This is 

possible thanks to an algorithm based on the maximum 

likelihood method (Zarnock and Dell 1985). 

Depending on the value of the parameter of form c, 

the Weibull distribution can take several forms 

(Ryniker et al., 2006). Thus, when: c < 1, the 

distribution is in "inverted J", characterizing 

multispecific or uneven-aged stands; c = 1, the 

distribution is exponentially negative, characterizing, 

stands with high regeneration potential; 1< c < 3.6, 

the distribution is positive asymmetric, characterizing 

monospecific stands with predominance of young 

individuals or small diameters; c = 3.6, the 

distribution is approximately normal, characterizing 

stands that present a regeneration problem; c > 3.6, 

the distribution is negative asymmetric, 

characterizing monospecific stands predominantly of 

old or large diameter individuals. 

 

Inspired by the method proposed by Condit et al. 

(1998), the population trend was analyzed globally 

and per vegetation unit. This approach consists in 

calculating a logarithmic linear regression with the 

value of the centers of the diameter classes as the 

independent variable, and the number of individuals 

of this class (Ni) as the dependent variable. This 

method has been used successfully in previous studies 

(Lykke, 1998; Obiri et al., 2002, Traoré et al., 2012 

and Yaro, 2018). The slope and correlation values of 

the regression equations were considered an indicator 

of structure (Condit et al., 1998; Lykke, 1998; Obiri et 

al., 2002; Tabuti, 2007). A negative slope reflects the 

dominance of small individuals, a zero slope reflects 

codominance between large and small individuals, 

and a positive slope reflects the dominance of large 

individuals. This interpretation of the diameter class 

structure is inspired by the approaches of Shackleton 

(1993), Everard et al. (1995) and Obiri et al. (2002). 

 

Demographic characterization of juvenile population 

Regeneration rate (RR), which according to 

Hakizimana et al. (2011) assesses the potential for 

regeneration, was calculated by relating the total 

number of juveniles to the total population size 

(Koulibaly et al., 2010; Tindano, 201-6; Kébé et al., 

2020). It has the following formula: 

RR = Total number of seedlingsTotal population size  
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For the height structure of juveniles, histograms were 

also established, and regression slopes of the height 

classes were calculated by considering the median of 

the height classes (mi) as an independent variable 

and the number of individuals in each height class as 

a dependent variable.  

 

A negative slope was considered an undisturbed 

stable structure and a positive slope indicates an 

unstable structure. This interpretation of the height 

class structure of juveniles is inspired by the same 

approaches cited for the diameter class structure. 

 

Statistical analyses 

Excel 2019 spreadsheet was used for data entry and 

graph making. After verification of the normality of 

the data by the Shapiro-Wilk test.  

 

A one-factor analysis of variance was used to 

determine the variation in demographic 

characteristics between vegetation units and then 

between plant groups. The mean values were then 

compared with each other using the Tukey test at the 

5% threshold using the R software version 4.1.3. 

 

Result and discussion 

Result 

Adult population 

Floristic composition and demographic 

characteristics 

A total of 3225 trees and shrubs were measured in the 

Classified Forest of Péni including 898 in gallery forests, 

877 in shrub savannahs, 752 in wooded savannahs and 

698 in Gmelina plantations.  

 

The individuals measured are divided into 121 woody 

species for all vegetation units in the forest. Wooded 

savannahs have the largest number of species, 72 species 

in 57 genera and 26 families; followed by shrub 

savannahs with 60 species in 48 genera and 21 families.  

 

Gallery forests and plantations in Gmelina have 59 

species in 50 genera and 28 families and 35 species in 29 

genera and 15 families, respectively (Fig. 3). 

 

Fig. 3. Taxonomic distribution in genus, families, 

and species per vegetation unit. 

 

The highest average species richness is observed in 

wooded savannahs (12±5 species) and lowest in 

Gmelina plantations (7±3 species) (F=4.48; 

p=0.005). The Shannon index varies from one 

vegetation unit to another (F = 13.69; p<0.0001) and 

the highest is observed in wooded savannas with 

2.06±0.56 bits (Tab. 1).  

 
Table 1. Number of plots, species richness, number 

of individuals, mean specific richness and mean 

Shannon index per vegetation unit in CFP. 

Vegetation 
units 

Number of 
plots 

(n=95) 

Specific 
richness 
(n=121) 

Number of 
individuals 
(n=3225) 

Average 
specific 
richness 

Shannon 
index 

Forest 
gallery 

29 59 898 9±3a 1.79±0.47 a 

Wooded 
savannah 

23 72 877 12±5b 2.06±0.56a 

Shrub 
savannah 

32 60 752 10±4ab 1.94±0.42a 

Gmelina 
plantation 

11 35 698 7±3a 0.99±0.45b 

Legend: Superscript letters indicate significant differences 

according to the Tukey test at the 5% threshold. Averages followed by 

the same letter in the same column are not statistically different. 

 

In gallery forests, species with importance indices ≥ 

20 are: Syzygium guineense (IVI=76.34), Carapa 

procera (IVI=32.91), Berlinia grandiflora 

(IVI=32.15) and Uapaca togoensis (IVI=26.99). In 

wooded savannahs, Vitellaria paradoxa (IVI=31.44), 

Afzelia africana (IVI=26.83), Terminalia laxiflora 

(IVI=26.34) and Isoberlinia doka (IVI = 20.00) are 

the species with the highest importance value indices. 

The species with IVI≥ 20 in shrub savannahs are 

Combretum nigricans (IVI=27.29) and Terminalia 

laxiflora (IVI= 25.74). In the Gmelina plantations, 

only Gmelina arborea and Vitellaria paradoxa have 

IVI ≥ 20 (Tab. 2). 
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Table 2. Species Importance Value Indices of vegetation units. 

Vegetation 
units Species 

Relative 
dominance Relative density 

Relative 
frequency IVI 

Forest gallery 

Syzygium guineense 30.18 22.83 23.33 76.34 
Carapa procera 12.83 11.25 8.84 32.91 
Berlinia grandiflora 12.13 12.25 7.77 32.15 
Uapaca togoensis 7.33 9.69 9.98 26.99 
Gmelina arborea 3.85 4.12 8.84 16.81 
Elaeis guineensis 1.14 6.35 7.77 15.26 
Vitex doniana 2.31 2 5.83 10.14 
Manilkara multinervis 2.42 2.78 4.18 9.38 
Synsepalum pobeguinianum 1.23 2.56 4.97 8.76 
Khaya senegalensis 2.82 0.78 1.69 5.29 
Other species 23.77 25.39 16.81 65.97 

Wooded 
savannah 

Vitellaria paradoxa 10.35 9.57 11.51 31.44 
Afzelia africana 21.3 4.26 1.28 26.83 
Terminalia laxiflora 2.91 8.64 14.79 26.34 
Isoberlinia doka 10.31 7.85 1.84 20 
Daniellia oliveri 4.38 4.26 7.37 16 
Lannea acida 3.73 2.93 8.65 15.3 
Parkia biglobosa 6.37 2.39 6.19 14.96 
Zanthoxylum zanthoxyloides 7.04 5.98 1.28 14.31 
Monotes kerstingii 1.89 6.78 2.51 11.18 
Burkea africana 0.88 2.39 5.12 8.39 
Other species 30.84 44.95 39.46 115.25 

Shrub 
savannah 

Combretum nigricans 10.97 9.81 6.51 27.29 
Terminalia laxiflora 7.31 9.92 8.51 25.74 
Vitellaria paradoxa 5.43 4.33 9.6 19.37 
Daniellia oliveri 8.26 4.56 5.62 18.43 
Parkia biglobosa 8.71 3.88 4.02 16.6 
Lophira lanceolata 7.1 6.73 1.2 15.03 
Acacia dudgeonii 4.65 5.82 0.83 11.3 
Lannea velutina 3.05 2.05 4.02 9.12 
Gardenia ternifolia 2.08 1.82 4.79 8.69 
Piliostigma thonningii  1.49 3.65 3.32 8.46 
Other species 40.96 47.43 51.58 139.98 

Plantation 

Gmelina arborea 94.82 71.2 34.38 200.4 
Vitellaria paradoxa 1.11 9.89 23.01 34.01 
Parkia biglobosa 0.99 1.29 4.55 6.83 
Terminalia mollis 0.15 1.72 4.55 6.41 
Prosopis africana 0.24 1.58 4.55 6.36 
Parinari curatellifolia 0.12 1.15 4.55 5.82 
Pericopsis laxiflora 0.1 0.86 4.55 5.51 
Terminalia laxiflora 0.07 1.15 2.56 3.77 
Combretum adenogonium 0.07 0.86 2.56 3.48 
Khaya senegalensis 0.91 1.29 1.14 3.33 
Other species 1.42 9.03 13.64 24.08 

 

Family Importance Value Index (FIV) per vegetation 

unit are presented in Tab. 3. Myrtaceae, Fabaceae-

Caesalpinioideae, Meliaceae, Phyllanthaceae and 

Lamiaceae families have the highest FIV in gallery 

forests. In the wooded savannahs, Fabaceae-

Caesalpinioideae, Combretaceae, Sapotaceae, Fabaceae-

Mimosoideae and Anacardiaceae families dominate with 

FIV ≥ 20. In shrub savannahs, Combretaceae, Fabaceae-

Mimosoideae, Fabaceae-Caesalpinioideae families and 

Rubiaceae dominate with FIV ≥ 20. Gmelina plantations 

are dominated by Lamiaceae, Sapotaceae and 

Combretaceae families with FIV ≥ 20. 

The Gmelina plantation is densest with 705±109 

stems.ha-1 followed by gallery forest with 619±228 

stems.ha-1 which are not statistically different (p<0.05) 

(Tab. 4). Similarly, the high value of burrowed area is 

observed in Gmelina plantation followed by gallery 

forest. The average diameter of trees and shrubs varies 

from 9.51±1.35 cm to 27.93±6.85 cm respectively from 

shrub savannahs to gallery forests (F=109.7; p<2e-16) and 

are significantly different from each other. The low mean 

height value of trees and shrubs is observed in shrub 

savannas (2.84±0.52m) and highest in gallery forests 

(9.39±2.22m). 
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Table 3. Family Importance Value Indices of vegetation units. 

Vegetation unit Families 
Relative 

dominance 
Relative 
density 

Relative 
frequency FIV 

Forest gallery 

Myrtaceae 30.18 22.83 17.68 70.69 
Fabaceae-Caesalpinioideae 17.86 15.03 12.66 45.55 
Meliaceae 15.83 12.14 9.44 37.41 
Phyllanthaceae 7.64 10.8 10.46 28.91 
Lamiaceae 6.16 6.12 12.66 24.94 
Moraceae 5.55 3.23 9.44 18.22 
Sapotaceae 3.65 5.35 8.48 17.47 
Araceae 1.14 6.35 5.89 13.38 
Gentianaceae 1.88 3.12 3.77 8.76 
Clusiaceae 2.43 3.56 1.28 7.27 
Other families 7.7 11.47 8.24 27.41 

Wooded 
savannah 

Fabaceae-Caesalpinioideae 38.81 22.07 15.09 75.98 
Combretaceae 6.09 18.48 18.26 42.83 
Sapotaceae 11.95 10.37 12.23 34.55 
Fabaceae-Mimosoideae 8.44 5.72 13.62 27.78 
Anacardiaceae 8.26 6.25 10.91 25.42 
Rutaceae 7.04 5.98 0.94 13.97 
Rubiaceae 2.44 4.12 6.38 12.94 
Fabaceae-Faboideae 2.32 3.06 6.38 11.75 
Dipterocarpaceae 1.89 6.78 1.85 10.52 
Meliaceae 3.14 2.79 3.77 9.71 
Other families 9.61 14.36 10.57 34.54 

Shrub savannah 

Combretaceae 25.29 35.46 23.49 84.24 
Fabaceae-Mimosoideae 18.42 12.88 15.03 46.33 
Fabaceae-Caesalpinioideae 16.04 13.8 16.31 46.14 
Rubiaceae 5.02 4.45 11.51 20.97 
Sapotaceae 5.43 4.33 7.54 17.3 
Anacardiaceae 6.11 3.42 5.87 15.4 
Ochnaceae 7.1 6.73 0.94 14.77 
Chrysobalanaceae 3.82 5.13 3.76 12.71 
Fabaceae-Faboideae 3.29 3.53 3.76 10.59 
Annonaceae 2.17 2.96 5.11 10.25 
Other families 7.32 7.3 6.68 21.3 

Gmelina 
plantation 

Lamiaceae 95.16 71.92 28.72 195.81 
Sapotaceae 1.11 9.89 19.23 30.23 
Combretaceae 0.38 4.87 21.43 26.68 
Fabaceae-Mimosoideae 1.35 3.58 5.93 10.87 
Chrysobalanaceae 0.24 2.44 5.93 8.61 
Fabaceae-Caesalpinioideae 0.23 1.29 5.93 7.45 
Fabaceae-Faboideae 0.11 1 3.8 4.91 
Meliaceae 0.92 1.43 2.14 4.49 
Rubiaceae 0.07 0.43 2.14 2.64 
Anacardiaceae 0.07 0.43 2.14 2.63 
Other families 0.36 2.72 2.61 5.69 

 

Table 4. Demographic characteristics of vegetation units. 

Vegetation units 
Average height 

(m) 
Average 

diameter (cm) 
Density 

(stems.ha-1) Basal area (m2.ha-1) 

Forest gallery 9.39±2.22a 27.93±6.85a 619±228a 52.22±24.22a 

Wooded savannah 4.16±0.73b 12.88±2.57c 363±142b 6.41±3.25b 

Shrub savannah 2.84±0.51c 9.51±1.35d 304±109b 2.81±1.68b 

Gmelina plantation 8.22±0.79a 21.89±3.39b 705±109a 40.53±14.97a 

Legend: Superscript letters indicate significant differences according to the Tukey test at the 5% threshold. 

Averages followed by the same letter in the same column are not statistically different. 

 
Structure and dynamics of adult population 

individual’s diameter classes distributions (Fig. 4) 

display an inverted "J" shaped structure for the 

overall stand with parameters of form c < 1. The 

regression equation (R2=93.98; p=0.000) reflects the 

dominance of short individuals (Tab. 5). 
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Table 5. Regression equations indicating adult population trend within CFP and vegetation units. 

Vegetation units Regression equations R2 p-value 
Global y � L2.32x a 12.55 87.13 0.000 
Forest gallery y � L1.52x a 8.98 72.13 0.000 
Wooded savannah y � L2.76x a 12.02 92.45 0.000 
Shrub savannah y � L2.73x a 11.50 89.29 0.000 
Gmelina plantation  y � L2.25x a 10.82 73.65 0.000 

 

 

Fig. 4. Overall diameter structure of CFP. 

 

This same distribution is observed within the 

vegetation units except for gallery forest which 

presents more individuals in class [15-20 [than class 

[5-15]. Form parameters c are < 1 in wooded and 

shrub savannah, and >1 in gallery forest and Gmelina 

plantation (Fig. 5). The regression equations lines 

show that the populations are stable, with 

predominantly juvenile populations (Tab. 5). 

 

 

Fig. 5. Diameter structure of CFP vegetation units. 

Juvenile population 

Recovery rate 

The overall recovery rate is 52.18% for the entire CPF. 

The unit assessment (Fig. 6) shows regeneration 

difficulties in the gallery forest and Gmelina 

plantation with regeneration rates of 32.48% and 

30.69% respectively. Wooded savannah and shrub 

savannah have high regeneration rates with 66% and 

59% respectively.  

 

 

Fig. 6. Overall and vegetation unit recovery rates. 

 

Structure and dynamics 

Juvenile population structure is stable in the CFP 

(Fig. 7) and in all its vegetation units (Fig. 8). The 

slope and R2 values of the regression equations 

confirm this stability for the gallery forest (p=-0.36; 

R2=62.25), wooded savannah (p=-0.30; R2=55.63) 

and shrub savannah (p=-0.32; R2=53.08). However, 

for Gmelina plantation, slope and R2 values reflect 

instability in the juvenile stand (Tab. 6).  

 

Table 6. Regression equations showing juvenile 

population trend within CFP and vegetation units. 

Vegetation unit 
Regression 
equations s R2 

p-
value 

Global y � L0.29x a 6.25 59.28 0.080 

Forest gallery y � L0.36x a 4.06 62.25 0.073 

Wooded savannah y � L0.30x a 5.37 55.63 0.091 

Shrub savannah y � L0.32x a 5.22 53.08 0.100 
Gmelina 
plantation y � L0.14x a 4.01 29.67 0.200 
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Overall, 10.68% of juveniles fail to cross the first class 

[0-0.5]. The gallery forest is the vegetation unit with 

the highest rate (13.66%) of difficulty of emancipation 

from the first class to the next. 

 

 

Fig. 7. Overall structure of the youth population in CPF. 

 

 

Fig. 8. Juvenile population structure in CFP 

vegetation units. 

 

Discussion 

The overall diameter class structure of CFP, in the 

shape of an inverted "J", is characterized by a high 

density of individuals in small diameter classes 

compared to higher diameter classes. According to 

Gnoumou et al. (2021), this evolutionary trend is 

characteristic of stable plant formations with good 

natural regenerative capacity. This trend is also 

observed in plant formations in Burkina Faso located 

in the same phytogeographical zone as the CFP 

(Belem-Ouédraogo, 2008). However, according to 

Wala (2004), Sambou (2004) and Mbayngone (2008) 

this trend is due to the phenomenon of compensation 

that is created between the missing diameter classes 

in some species by those of others (Bognounou et al., 

2009; Traoré et al., 2013; Adekunle et al., 2013; 

Ganamé, 2020). Specifically, the structure of gallery 

forests and Gmelina plantation are stable with a 

distribution of individuals in all diameter classes. 

These vegetation units have the highest average 

heights, average diameters, densities, and burrowed 

areas due to the presence of large-diameter 

individuals. In addition, studies have shown that 

gallery forests have the highest densities and basal 

areas (Gnoumou et al., 2020), compared to other 

vegetation units. This is not the case in our study 

because the Gmelina plantation is the densest 

vegetation unit with the highest basal area compared 

to other vegetation units.  

 

This result could be explained by a high density of 

individuals observed in underbrush and the rapid 

growth of the species Gmelina arborea. Indeed, 

according to Sanogo (2008), this vegetation unit was 

created following a forest management project and 

was intended to supply the national company for 

industry and trade with wood products for the 

manufacture of match strands. As the company did 

not survive, silvicultural maintenance was abandoned 

in 1978 and the timber was never exploited. Hence 

the strong recolonization of its underbrush by local 

vegetation and the large size of trees today.  

 

In tree savanna and shrub savanna, diameter class 

structures show a high density of species in the [5-10 

cm [ class and low density of large diameter 

individuals. As shown by Abdourhamane et al. (2013), 

high densities in the small diameter classes ensure the 

future of a natural formation. In the shrubby savanna, 

species hardly exceed the [25-30cm [ class.  

 

This could be explained by the shrubby nature of the 

species that dominate this vegetation unit, such as 

Combretum nigricans and Terminalia laxiflora, on 

the one hand, and the edaphic conditions of the FCP, 

on the other. Indeed, a large part of the soils in this 

vegetation unit are comparable to those of the 

inselbergs. The species develop between the faults of 

the rocks at shallow depths with extreme aridity. 

These living conditions slow down the growth of the 

species found there. 
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Similar studies have also reported on the impact of 

severe living conditions on the structure of inselberg 

vegetations (Tindano et al., 2011; Tindano, 2016). 

 
Juvenile population structures in vegetation units 

show good regeneration within vegetation units, 

indicating potential for renewal of the adult woody 

population (Zegeye et al., 2006; Traoré, 2013). 

However, according to Ouédraogo (2006), Traoré 

(2013), the overall structure does not show the actual 

state of the regeneration of certain formations 

because there are only a small number of species that 

contribute mainly to the renewal of stands. 

 
Conclusion 

The study of the overall structure and vegetation units 

reveal stability within the woody flora of the Classified 

Forest of Péni. All its ecosystems have a good 

regeneration dynamic. Protection actions are necessary 

so that these ecosystems do not disappear from the 

CFP. Our study was limited to the overall structure of 

the vegetation. Additional studies are needed to 

determine the status of the dominant species in each 

vegetation unit. However, since humans remain the 

most important factor in the accelerated degradation of 

protected areas, these protection actions must consider 

the usefulness of this forest for local populations. This 

will make it possible to design management plans that 

can inspire the support of all in the process of 

conservation and sustainable management of this 

forest. A study on its ecosystem services, at the social 

level, is necessary for this. 
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