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ABSTRACT 
In order to contribute to the sustainable management of the Azagny National Park (ANP) in southern Côte d'Ivoire, a study on forest 

dynamics after abandonment cocoa plantations was initiated. The target of this study was to assess the level of recovery of the ancient 

cocoa plantations. To this end, two types of ancient cocoa plantations have been studied. The first is an ancient plantation abandoned 

in 1986 and the second is a plantation abandoned in 2000. These ancient plantations have now become secondary forests. The floristic 

and structural parameters as well as recovery parameters of secondary forest were compared with those of an intact forest which is an 

old growth forest on dry land. The method used is the surface survey which consisted to delimit plots of 500 m² in each of the three 

types of space. A total of 470 species in 300 genus and 97 families were recorded. The old growth forest is more diversified than the 

secondary forests grown from cocoa. There is no floristic similarity between secondary cocoa forests and old growth forest. The basal 

area, pioneer index and regeneration potential of secondary cocoa forests are statistically equal to those of old growth forest. This 

indicates that ancient cocoa plantations are evolving towards the forest. 

 

Keywords: dynamic, recovery, cocoa, Azagny National Park, Côte d’Ivoire. 

 

1. INTRODUCTION 
In the world today, nearly 1.3 billion people work in agriculture. Of these, 96 p.c live in countries of the South where family-type 

agriculture, based on a slash-and-burn system, has long been labeled unsustainable. (Adou Yao, 2000 ; Ferraton and Touzard, 

2009). Indeed, this practice would constitute one of the main engines of the degradation of the forest cover (Fairhead and Leach, 

1998). Like most countries in West and Central Africa, Côte d’Ivoire inherited from the colonial period the role of exporter of tropical 

agricultural products, in particular that of cocoa the first producing country (Assiri et al., 2012). This has led to a degradation of forest 

cover, especially in southern of Côte d'Ivoire, and a significant loss of biodiversity (Aké Assi, 1998 ; Adou Yao et N’Guessan, 2006). 

In order to curb the degradation of vegetation cover in the ivorian south forest, the government of Côte d'Ivoire adopted a series of 

laws between 1968 and 1974 aimed at creating a network of protected areas to which the Azagny National Park belongs (ANP) (Koffi 
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et al., 2015). Prior to the creation of this park, dense rainforests and cocoa plantations existed. And in this park, the state of Cote 

d'Ivoire decided to free the planters in successive waves (Koffi et al., 2015). The first clearance took place in 1986 and the second in 

2000. Cocoa plantations abandoned as a result of these periods were transformed into secondary vegetation formations. Is the 

reconstruction of the vegetation of these old plantations possible? 

For Guillaumet and Adjanohoun (1971), the recovery of the forest after peasant activities depends more on the local station 

conditions, the previous cultures and their intensity, the surrounding vegetation, the rigor of the temperature and the illumination. 

According to Vroh (2013), a vegetation’s recovery is possible after agricultural activities in the south forest of Côte d’Ivoire. 

However, can this situation of natural recovery, which is possible in southern Côte d'Ivoire, be generalizable for all cultures? Until 

now, there are no studies on the vegetation’s dynamic of after abandoning cocoa plantations in the south forest of Côte d’Ivoire. 

The present study attempts to test the hypothesis that abandoned cocoa plantations may be able to regenerate and reach the state of an 

evergreen forest. 

It is in this context that the present study, whose general objective is to assess the level of recovery of ancient cocoa plantations 

abandoned in 1986 and 2000 in the ANP. More specifically, quantitative diversity, the structural parameters of vegetation and the 

pioneer index and regeneration potential of these ancient plantations were determined. 

 

2. MATERIAL AND METHODS 

2.1. Study site 
Our study site is the Azagny National Park (ANP). It is located in southern Côte d'Ivoire (Figure 1). It extends between two 

administrative departments (Grand-Lahou and Jacqueville). This park covers an area of 21.850 ha and is part of the phytogeographical 

region of Upper Guinea, which stretches from Togo to Senegal (White, 1983). The vegetation presents itself as a mosaic of biotopes 

very different from one another, ranging from grassy savannah to evergreen forest through secondary formations and fallow. The relief 

of the Azagny National Park is unrugged and composed of a vast marshy depression that dominates to the north a set of low plateaus. 

The climate is of the subequatorial type (Avenard et al., 1971). It has two seasons: a rainy season and a dry season. The rainy season 

is spread over two periods: from March to July and from September to December (Gnagbo, 2015). The dry season also spans two 

periods: January to February and August. The average rainfall is 1650 mm at an average annual temperature of 26 ° C and an average 

relative humidity of about 85% (Eldin, 1971; Roth et al., 1979). 

 

 

Figure 1: Limits of the Azagny National Park and its location in Côte d'Ivoire 
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2.2. Data collection 
Two ancient abandoned cocoa plantations in 1986 and 2000 and an evergreen forest were inventoried. The inventory sites, the 

previous crop and the age of the sites were identified after a survey of agents of the Ivorian Office of Parks and Reserves, manager of 

the park. The data collection consisted of a surface survey completed by An itinerant inventory. The surface survey consisted of 

delimiting plots of 500 m² (25 mx 20 m) in the study sites. In each plot, the diameter of all woody individuals of diameter at breast 

height (DBH) greater than or equal to 5 cm was measured. The minimum value of DBH retained is 5 cm because this value is assumed 

to take into account a large number of diversity (Adou Yao, 2005; Kouamé et al., 2008). Unidentified species in the field were 

sampled and subsequently determined by comparison with samples from the Herbarium of the National Floristic Center. 

 

2.3. Analysis and treatment of floristic and structural data 

2.3.1. Floristic Data 
A floristic catalog covering all the species present in our 120 plots has been established, to which we added the additional species 

listed during the itinerant surveys. In order to compare the specific diversity of the different sites, we calculated the specific richness, 

the Shannon’s index (Shannon, 1948), the evenness index of Pielou (1966) and Simpson’s index (Simpson, 1949). 

The specific richness of a given site is the number of species on this site (Koffi et al., 2015). Its measure consists in counting all the 

species listed on a site without taking account of their abundance. 

The other three indices were calculated according to the following mathematical formulas: 

 

In these formulas, H 'represents the diversity index of Shannon, DS, the Simpson index, E the evenness index, Ni is the number of 

individuals of a species i and N the total number of individuals of all species. 

The Shannon’s index reflects the degree of disorder of a site on the basis of the proportions of the species observed and takes into 

account the number of species inventoried and their abundance (Legendre and Legendre, 1984). The diversity is small when H 'is 

less than 3, moderate if H' is between 3 and 4 and then raised when H 'is greater than or equal to 4 (Legendre and Legendre, 1984; 

Frontier and Pichod-Viale, 1955). When a list of species and their associated frequencies is available, the Simpson Diversity Index 

(DS) is used to account for the abundance of one or a few species. This index is highly dependent on the number of rare species 

(Simpson, 1949). The evenness index of Pielou reflects how individuals are distributed across species (Adjakpa et al., 2013). It is 

maximal if individuals are distributed in the same way across species. It varies from 0 (one species has a very high abundance) to 1 (all 

species have the same importance). 

To evaluate the floristic resemblance between two spaces, the similarity index of Morisita-Horn (MH) was used. In contrast to 

Sørensen, which is used in many works (Kouamé, 1998; Kouka, 2000 and Ouattara et al., 2013), the similarity index of Morisita-

Horn makes it possible to take into account, in addition to the presence of species, their Abundance to evaluate the floristic 

resemblance (Krebs, 1989). Indeed, two sites can be very similar on the basis of the nature of the species present without these having 

the same numbers of individuals (Simpson, 1949 ; Novotny and Weiblen, 2005). This index was calculated on the basis of all the 

species present in each space. The mathematical formula of this index is the following: 

 

 

In this formula, Pis and Pjs represent respectively the probabilities that the species s is drawn from the i and j records. The values of 

this index vary from 0 to 100. The more the two floristic lists have species of similar abundance in common, the more MH tends 

towards 100. The more the two floristic lists are different in species, the more MH tends towards 0. All these indices were calculated 

from the MVSP 3.1 software. 

MHij = (Σ PisPjs) / (Σ P
2
is + Σ P

2
ij) 

E = H’ / ln S 

 

E = H’ / ln S 

 

DS = 1 – Σ (Ni (Ni − 1)) ⁄ (N (N − 1))) 
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2.3.2. Structural characteristics 

The treatment of the structural data allowed to estimate the density, the basal area and the distribution of the individuals by class of 

diameters. Density consisted of a count of stems per hectare. Whereas the basal area was obtained by applying the following formula: 

 
 

D represents DBH. The basal area is related to the circumference of individuals. 

The stem distribution curve as a function of diameter classes was established to account for vertical vegetation structuring (Gounot, 

1969 ; Chatelain, 1996). 

 

2.3.3. Level of recovery and regeneration potential 
The Pioneer Index (PI) was calculated by determining the proportions of frontier, non-frontier and heliophilic species. This index 

determined the state of perturbation or reconstitution of the sites (Aubreville, 1956 ; Mangenot, 1955 ; Prevost, 1981). This index is 

commonly used in Côte d'Ivoire (Adou Yao, 2005; Vroh et al., 2011) and does not take into account the species of hydromorphic 

medium due to the instability of their habitats (Hawthorne, 1995). The formula for calculating the IP is as follows: 

 

 
 

In this formula, Pi is the number of pioneer species; nPi is the number of non-pioneer but heliophilic species and Nb is the total 

number of species at the site. To characterize the perturbation / reconstitution state of a medium through this index, five classes of 

values (Table 1) ranging from 0 (undisturbed site) to 200 (highly disturbed to completely transformed site) were established by 

Hawthorne (1995). 

The regeneration analysis was carried out on the basis of the regeneration potential (PR) according to the formula: 

 
 

Nj: total number of seedlings (DHP <5 cm); N: total number of all trees. 

Table 1: Meaning of PI values according to Hawthorne (1995) 

IP values Comments 

0 ≤ IP < 25 Site undisturbed to very disturbed / site completely reconstituted 

25 ≤ IP < 50 Poorly disturbed site / good recovery 

50 ≤ IP < 100 
Medium disturbed / medium vegetation recovery 

100 ≤ IP < 150 
Fairly disturbed site / weak recovery 

150 ≤ IP < 200 
Site very disturbed to completely transformed / very low recovery 

 

2.4.  Statistical analysis 

In the absence of normality and homogeneity of distributions, Kruskal-Wallis non parametric tests were performed to compare the 

means of diversity, density, basal area, pioneer index and regeneration potential in different categories of space. Paired comparison 

tests were performed using the 5% Dunn post-hoc test (Koffi et al, 2016). 

A Multiple Factor Analysis (MFA) was carried out on the type of biotopes (old cocoa plantations and evergreen forest) and on the 

quantitative variables that are the various parameters calculated to explain the correlation between these two types of variables. 

PR= Nj / N 

IP = 100 [(2 Pi + nPi) / Nb Espèces] 

S= D² x pi / 4 
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All these analyzes were carried out using the FactoMineR Package of software R.3.2. 

 

3. RESULTS 

3.1. Floristic diversity of biotopes 
In total, 120 plots were identified, ie 40 plots in each of the biotopes. In terms of species, there are 470 species in 300 genera and 97 

families. The evergreen forest records the greatest number of species. This number is 235 species (Table 2). While the secondary forest 

from cocoa abandoned in 2000 contains the lowest number of species species that is 54 species. The evergreen forest is the richest 

biotope floristically with a specific richness of 90.9 ± 22.8 species. In contrast, secondary forest from abandoned cocoa in 1986 is the 

poorest biotope with an average value of species richness of 33.1 ± 15.6 species. The differences between means of specific richness 

are significant (χ² = 52.7, P <0.001). The mean value of the Shannon index indicates that the evergreen forest is the most diverse. The 

mean value of the Shannon index in this biotope is 4.2 ± 0.4 bits. This index has a low mean value which is 2 ± 0.4 bits in the 

secondary forest originating from abandoned cocoa in 2000. This biotope is the least diversified. The differences between the means of 

the Shannon index are significant (χ² = 8.8, P = 0.01). When considering the Simpson index, evergreen forest has the highest average 

value of 0.9 ± 0.04. Secondary forest from abandoned cocoa in 2000 has the lowest average value. This value is 0.7 ± 0.02. The 

analysis of the evenness index indicates that the species are more evenly distributed in the evergreen forest. In this type of biotope, the 

evenness index is 0.9 ± 0.1. In the secondary forest of abandoned cocoa trees in 2000, the species are the least distributed equally. In 

this biotope, the eveness index is the lowest with a value of 0.6 ± 0.1. 

 

Table 2: Vegetation diversity in the three types of biotopes inventoried in the NAP 

 Types of spaces Evergreen forest Sec. For.Cocoa_1986 Sec. For.Cocoa_2000 

Nb. Species 

Floristic richness 

235 181 54 

Nb. Generas 171 127 49 

Nb. Families 68 64 32 

Average of Specific Richness (SR) 

Floristic diversity 

90.9 ± 22.8
b
 33.1 ±15,6

a
 36.8 ± 21,8

a
 

Average of Shannon Index (H') 4.2 ± 0,4
b
 2 ± 0.5

a
 2 ± 0.4

a
 

Average of Simpson Index (DS) 0.9 ± 0.04
b
 0.8 ± 0.1

a
 0.7 ± 0.02

a
 

Average of Evenness Index of Pielou (E)  0.9 ± 0.1
b
 0.8 ± 0.2

a
 0.6 ± 0.1

a
 

For.sec.Cocoo_1986: Secondary forest from abandoned cocoa in 1986; For.sec.Cocoa_2000: Secondary forest from abandoned cocoa 

in 2000. 

The mean values assigned to the same letter are not significantly different at the 5 p.c. threshold 

 

Table 3: Matrix of similarity 

 

Sec.For.Cocoa_1986 Sec.For.Cocoa_2000 Evergreen forest 

Sec.For.Cocoa_1986 100 

  
Sec.For.Cocoa_2000 88.2 100 

 
Evergreen forest 14.8 12.1 100 
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3.2. Floristic similarity 
The Morisita-Horn index indicates that the floristic resemblance between the dense forest and secondary forest from abandoned cocoa 

in 2000 is low (12.1 pc) as mentioned in Table 3. While the floristic resemblance is very strong (88.2 pc) between the secondary 

forests originating from cocoa. 

 

3.3. Density, basal area and distribution by diameter class of woody stands in the study site  
Stem density is higher in the evergreen forest with a mean value of 5824 ± 90.9 stems / ha (Table 4). On the other hand, the secondary 

forest from abandoned cocoa in 2000 has the lowest average density of 1826 ± 19.3 stems / ha. The differences between mean values 

of density are significant (χ² = 58.5, P <0.001). 

As regards the basal area, the evergreen forest has the highest average value, 15.6 ± 6.6 m² / ha. On the other hand, the lowest average 

value, 13.9 ± 7.9 m² / ha, was observed in the secondary forest originating from abandoned cocoa in 2000. The differences between the 

mean values of this parameter are not significant (χ² = 0.9, P = 0.6). 

 

The best fit of individual distributions per diameter class is achieved with a polynomial function. The figure 2 shows the distribution 

by class of individual diameters. 

The distribution histograms of individuals by diameter class all have an inverted "J" shape (Figure 2). In the intact forest and 

secondary forest from cocoa abandoned in 2000, the number of individuals of large diameters is not negligible. On the other hand, in 

the secondary forest from abandoned cocoa in 1986, the number of individuals decreases as the diameter increases. 

 

Table 4: Mean values of the structural parameters 

 

Density (Nb. stems / ha) Basal area (m² / ha) 

Evergreen forest 5824 ± 90,9
b
 15,6 ± 6,6

a
 

Sec.For.Cocoa_1986 2916 ± 38,3
b
 15,16 ± 8,8

a
 

Sec.For.Cocoa_2000 1826 ± 19,3
a
 13,88 ± 7,9

a
 

Sec.For.Cocoa_1986: Secondary forest from abandoned cocoa in 1986; Sec.For.Cocoa_2000: Secondary forest from 

abandoned cocoa in 2000. 

 

The mean values assigned to the same letter are not significantly different at the 5 p.c. threshold. 

 

3.4. Characterization of plots groups in the Azagny National Park 

3.4.1. Identification of plots groups 
The first two axes of the MFA alone have a cumulative variance of 49.07 pc (Table 5). 

Thus, on the negative side of axis 1, records of secondary forest originating from cocoa are placed. On the positive side of the same 

axis, distributions of dense forest are distributed. 

Similarly, on the negative side of axis 2, records of secondary forest from cocoa trees abandoned in 2000 and those of dense forest are 

positioned. On the other hand, on the positive side of this axis, there are the secondary forest surveys of abandoned cocoa trees in 

2000. 

 

3.4.2. Description of groups of plots 
The Hierarchical Ascending Classification (HAC) was performed on the coordinates of the first 7 factorial axes of the AFM, which 

gave 98.18 p.c. of total inertia, distinguishes three (3) groups of dense forest plots, secondary forests from abandoned cocoa in 1986 

and 2000 (Figure 3). These three types of biotopes are quite distinct. Four parameters did not participate in the formation of the 

different groups of biotopes. These are: basal area, density, regeneration potential and pioneer index. 
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The first group (G1) includes only secondary forest plots of abandoned cocoa in 2000. The second group (G2) consists only of 

secondary forest plots of abandoned cocoa in 1986. Finally, the third group (G3) comprises only evergreen forest plots. 

 

 

Figure 2: Distribution of stems by diameter classes in the various biotopes of the Azagny National Park 

 

Table 5: Eigen values and contribution of groups of descriptive variables of Biotopes 

 

Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 

Eigen value 2,1 1,3 1,1 0,9 0,7 0,5 0,1 

Percentage of inertia 

 30,4 18,7 16,6 12,8 10,5 7,4 1,7 

Cumulative percentage of inertia 30,4 49, 65,7 78,5 89,1 96,5 98,2 

 

Contribution of Variable Groups Used 

 Diversity 45,3 1 0,4 2,3 3,3 0,8 95,9 

Structure 4,4 26 48,9 82 16,3 22 0,4 

Recovery 5,2 20,5 49,5 7,9 44,5 70,8 0,8 

Biotopes 45,1 52,5 1,2 7,8 35,8 6,4 2,9 
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3.5. Recovery and regeneration potential 
The mean value of the pioneer index is higher (107.3 ± 51.3) in the secondary forest from abandoned cocoa trees in 2000 (Table 6). 

This biotope is the most degraded and has the lowest recovery level. Whereas dense forest is the most conserved forest with an average 

value of the pioneer index which is 83.1 ± 15.9. The differences between the mean of this index are not significant (χ² = 2.1, P = 0.3). 

Considering the potential for regeneration, the mean value is the highest (20.5 ± 23.8 pc) in the secondary forest from cocoa 

abandoned in 1986. Secondary forest from abandoned cocoa in 2000 has the highest mean value (12.95 ± 13.15 pc) There is no 

significant statistical difference between the mean of this parameter at 0.05 pc (χ² = 0.25, P = 0.88). 

 

Figure 3: Factor map and correlation circle of the variable groups used in Multiple Factor Analysis 

 

Table 6: Average value of the pioneer index and the regeneration potential in the various biotopes of 

the Azagny National Park 

 

 

Pioneer Index 

(PI) 

Regeneration Potential (R.P) 

 

Evergreen forest 83.1 ± 15,9a 15.5 ± 15.3a 

For.sec.Cacao_1986 89.8 ± 26.7a 20.5 ± 23.8a 

For.sec.Cacao_2000 107.3 ± 51,3a 13 ± 13.2a 

Sec.For.Cocoa_1986: Secondary forest from abandoned cocoa trees in 1986; Sec.For.Cocoa_2000: Secondary forest 

from abandoned cocoa trees in 2000. 
The mean values assigned to the same letter are not significantly different at the 5 p.c. threshold. 
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4. DISCUSSION 

During forest recovery, changes in vegetation and vegetation structure depend on the ability of species to adapt to environmental 

conditions and their ability to exploit abiotic resources (Raoanaivo et al., 2015). The increase in diversity depends on the age of the 

biotope. As the age of the biotope increases, the diversity is high. This increase in wealth and diversity according to the age of 

abandonment is explained by the return of forest species to the oldest plant formations. This phenomenon is termed species turnover 

by ecologists (Van Gemerden et al, 2003). Several authors such as Connell (1978) and Sheil et al. (2003) argue that the parameters 

of floristic richness and diversity in the reconstruction phase of tropical forest vegetation increase with age. In fact, according to these 

authors, in the case of natural or anthropogenic disturbances, during the first phase of replanting, which may go beyond 60 years 

(Guillaumet et Adjanohoun, 1971) or more than 100 years (Cordonnier, 2004), the number of species increases As age increases. In 

the southern zone of Côte d'Ivoire, Koffi et al. (2016) also showed that after cultural abandonment, diversity increases with age of 

abandonment. On the other hand, secondary education from abandoned cocoa trees in 2000 is richer than that abandoned in 1986, in 

terms of specific wealth. This trend is due to a difference in cultural practice during both periods. After the 1986 disengagement, 

farmers practiced cocoa farming under a heavy forest cover to camouflage the plantations. The plantations were created under the 

canopy of large forest trees. The high specific wealth of the secondary forest originating from abandoned cocoa trees in 2000 was due 

to ecological conditions that would favor the recruitment and arrival of new taxa. This recruitment will lead to an increase in the 

specific wealth. 

The similarities measured with the Morisita-Horn coefficient show a very weak resemblance between the dense forest and the two 

secondary forests. The intact forest thus has a good part of its species which differ from those of the two secondary forests. This 

situation could be attributed to the cultivation of cocoa trees which preceded the abandonment of these sites. Using the same 

coefficient, the resemblances between the two types of secondary forest are strong. These two types of secondary forest would have 

the same floristic background. The age of abandonment would not have significantly altered the floristic composition. Several authors, 

including Yoni (1997); Ouédraogo (1993) and Foumier et al., (1996), have argued that it is rather the edaphic factors that 

remarkably modify the floristic composition for the old plantations. 

The mean values of the densities obtained in the three types of spaces are statistically different from one another. This would mean that 

cocoa and the age of abandonment would contribute to a significant change in the density of individuals in an area. The densities 

obtained in the three types of spaces are superior to those obtained by Gentry (1982) for neotropical forests. Indeed, this author places 

the densities in the range of 167 to 1947 stems / ha. This difference is explained by the fact that (Gentry (1982) considered only 

individuals with diameters greater than 10 cm. 

The basal area values are statistically equal to each other for the three types of spaces. This would mean that old cocoa plantations 

would evolve towards a forest. However, these values are lower than those obtained in dense forests according to Mosango and 

Lejoly (1990). Indeed, these authors claim that in dense forest, the basal areas vary between 23 and 50 m² / ha. 

The distribution of individuals in diameter classes follows a steadily decreasing pattern, with a maximum in the first diameter classes. 

Sonké (1998) obtained the same results in the Dja Wildlife Reserve in Cameroon. In nature, such a configuration is the sign of a state 

of equilibrium (Bouko et al., 2007), which is typical of a good natural regeneration (Puig, 2001). This shows that, thanks to the 

growth of the numerous individuals of regeneration, the plant formations of the ANP will continue. Also, the inverted "J" structure 

obtained for secondary cocoa forests indicates that these forests are in the process of reconstitution (Riera et al., 1990). The richness 

and diversity of flora considered globally are not very precise indicators of the state of reconstitution of the environments (Foumier et 

al., 1996). Therefore, the mean values of the pioneer index (PI) of the three forest types were compared. This comparison indicates 

that there is no significant difference between these values. This suggests that the secondary forests from the secondary forest from 

cacao  would have good resilience, although these forests remain less diverse than the evergreen forest. The potential for regeneration 

does not appear to be influenced by the age and previous cropping of the plots. However, this result is to be taken with reserve, 

because the forests studied did not all undergo the same mesological factors. These factors are the cumulative duration of cultivation or 

forest proximity. All of these findings on replenishment or regeneration suggest that traditional agriculture, in which forest clearing is 

not followed by fire before cultivation as in the Azagny area, would potentialities of the environment and would allow the regeneration 

or reconstitution of the forest once the plantations have been abandoned, as already mentioned (Kahn, 1982). 

Multiple Factor Analysis (MFA) coupled with a Hierarchical Ascending Classification (HAC) has resulted in a clear separation of 

records from different forests. This separation reflects the low species resemblance between these three forest types (evergreen forest 

and secondary forests). Plots of intact forest are those with the highest average values of specific wealth, they are the most diversified 

and least degraded. It is also these plots which have the highest densities in stems, with larger basal areas. While the secondary forest 

plots of cocoa trees abandoned in 2000 have low values of floristic diversity and structural parameters. This distinction also shows that 

the floristic composition of secondary forests is closely dependent on the age of abandonment and the previous cultivation of the plots. 
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Our results are confirmed by those of Alexandre (1989), which explains that the floristic evolution is related to the structural 

evolution. 

 

5. CONCLUSION 
This study allowed us to understand the process of forest dynamics observed after abandoning the cocoa farming in the Azagny 

National Park in the south of Côte d'Ivoire. The results showed a possibility of reconstitution of the vegetation after abandoning the 

cocoa farming by considering the structural parameters. The results of this study may be useful in the development of the management 

and management plan for this protected area. Furthermore, in view of the results obtained in the ANP which is located in the forest 

zone, cocoa farmers are invited to practice cocoa farming under shade in order to promote the resilience of old plantations and the 

sustainability of natural resources. Moreover, this study is one of the pioneers carried out in the Azagny area with regard to the post-

cultural dynamics of vegetation after abandoning cocoa. These data may serve as a reference for the study of the post-cultural natural 

recovery in the ANP, among others, in the southern zone of Côte d'Ivoire. 
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