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Phytosociology Of Echinops 
Giganteus In The Western 
Highland Of Cameroon 
 

 
Abstract 
Echinops giganteus (Asteraceae) is a 
shrub native to Cameroon, and it exists in 
the "wild" state in village territories. It is 
of potential interest to the perfume 
industry and is occasionally exploited for 
culinary (condiment) and medicinal uses. 
The poor management of the natural 
environment of Echinops giganteus, 
accompanied by uncontrolled intensive 
agriculture, has led to several 
consequences. The natural vegetation and 
soil has also been severely degraded. A 
field study was conducted to investigate 
the floristic composition and ecological 
spectrum of plants that live in association 
with Echinops giganteus using the 
phytosociology approach of Braun-
Blanquet. Assessment of the floristic 
composition was done in 45 plots of 25 m² 
in a savannah vegetation system. Plant 
species identified were characterized by 
floristic diversity and functional traits 
(growth forms, life forms, diaspores types, 
dispersal syndromes and 
phytogeography). The flora consisted of 
121 plant species belonging to 91 genera 
and 34 families. Asteraceae (24 species), 
Poaceae (23 species) and Fabaceae (22 
species) were classified as the richest 
families. The species diversity indices 
were: Simpson (0.06), Shannon-Weaver 
(6.92), and Species evenness (0.70). The 
most frequent life forms were 
chamaephytes (38.93%) and the least were 
therophytes (12.61%). Microphylls 
(26.05%) was the most dominant leaf size. 
Anemochory (50.42%) was the dominated 
dispersal syndrome while the least was 
zoochory (13.88%). Investigation of the 
geographical distribution indicated that 
29.41% belonged to pantropical species. 
Effective conservation cannot be obtained 
without a thorough knowledge of the 
ecosystems present in an area. Consistent  
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vegetation classifications and descriptions 
form the basis of conservation and 
monitoring exercises to maintain 
biodiversity.

Subject: Plant Biology 
 
Keywords: Echinops Giganteus, Floristic 
Diversity, Ecological Spectrum, 
Phytosociology 

 
Introduction  

The current destruction of biodiversity is a cause for alarm while 
disappearance, massive degradation, and alteration occur due to intense 
development oriented anthropogenic activities (Krishnamurthy et al., 2010). 
Phytosociology is the study of the characteristics, classification, relationship, 
and distribution of plant communities. Therefore, such data can be collected 
and used to describe the population dynamics of each species studied and how 
they relate to the other species in the same community. Phytosociological 
studies are essential for protecting the natural plant communities and 
biodiversity, understanding the changes experienced in the past, and 
continuing into the future. Most of the developed countries have these basic 
studies (Hamzaoglu, 2005), which have been defined with the help of 
vegetation maps (Tel et al., 2010). However, most forests are under immense 
anthropogenic disturbances and require careful management intervention to 
maintain overall biodiversity and sustainability (Kumar et al., 2006). The 
genus Echinops is of the Asteraceae family and consist of about 120 species 
distributed world-wide (Garnatje, 2006). Echinops giganteus has been 
designated as a non-forest timber product (NTFP) in the Congo Basin, and the 
part exploited is the root (Tchatat, 1999). The roots have diverse uses spanning 
from medicinal, culinary to industrial (Noumi, 1984; Menut, 1997). The root 
of this plant is used to treat heart and gastric troubles (Tene, 2004). Also, the 
root has aromatic properties and has been collected and distilled to obtain 
essential oils which are used in synergy with those from other plants to 
eradicate weevils in stored grains (Ngamo, 2007; Pérez, 2010). This species is 
also of interest to the fragrance and flavour sectors (Menut, 1997).  

The main problem with E. giganteus is that, despite all its importance 
and its conservation status as a nearly threatened species, no implementation 
of conservation, management, and sustainable use strategies have been put in 
place for it. This is due to the lack or insufficient scientific data on their 
biology. This general absence of information is particularly related to lack of 
experience in the Sub-Saharian zone of expertise and infrastructures to carry 
out inventories of biodiversity and mainly the characterization of the species.    
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 In the current research, investigation studies were carried out to examine 
phytosociological and species diversity. The main purpose of the 
phytosociological analysis was to understand floristic vegetation 
characteristics and to estimate the species richness and diversity which already 
exists in the study area. 
 
Materials And Methods 

This study was carried out in the Western Highlands of Cameroon, and 
part of  the study was carried out in the Eastern slope of the Bamboutos 
Mountain located between 5°30ʼ - 5°45ʼ N and 10°03ʼ - 10°15ʼ E (Figure 1a). 
This mountain with its maximum height of 2740 m is one of the major volcanic 
mountains in Cameroon. The climate is defined as Cameroonian altitude type, 
with a long rainy season (March-November) and a short dry season 
(December-February). The annual average rainfall varies according to the 
relief from 1750 to 2500 mm yearly. The annual average temperature varies 
from 10-12 to 23.5 °C. The predominant soils are andosols, andic ferralitic 
soils, and battleship ferralitic soils (Tematio et al., 2004). The herbaceous 
stratum is dominated by Pennisetum purpureum and Imperata cylindrica. The 
ligneous cover is strongly influenced by anthropogenic activities (agriculture 
and pasture) (Wouokoue, 2017a and b), while the other part of the floristic 
inventory was carried out in Dschang situated in the Menuoa Division in the 
Western Region of Cameroon (Figure 1b). It has geographic coordinates, 
latitude 5° 26'N, longitude 10° 26'E, and an altitude of 1,400 m. According to 
the data of the meteorological station of the IRAD of Dschang, there is an 
equatorial climate characterized by an average annual temperature of 20.1ºC 
while annual rainfall is 2000 mm on average (Aghofack, Nguemezi and 
Tatchago, 2010). 

The vegetation consists to a large extent of savannah grassland, with 
the Poaceae forming the main vegetation layer. It is also interspersed with a 
few other annuals, biennials, and perennials trees (Ngwa, 1979). According to 
Aswingnue (2003), the vegetation of this region is both natural and cultivated. 
The cultivated vegetation consists of planted trees such as Cola accuminata, 
Eucalyptus globulus, Raphia hookeri and other fruit trees. Eucalyptus 
globulus lies mostly in the low lying plains while woody valley and natural 
forest exist in the watershed area (Helvetas, 2001). 
The soil texture is silt-clay-loam which makes it very fertile for agricultural 
activities in the area (Suh et al., 2015). The soil fertility is as a result of humus, 
which is a dark volcanic soil from the uplands/hilly areas that has been washed 
down from the hills and deposited on river banks or beds of streams (Helvetas, 
2001). 
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Figure 1. Map of the study plots on the Bamboutos Mountain (a) and in Dschang (b) 

 
Source: Research geographic coordinates 

 
Methods 
Sampling 

The vegetation sampling was done according to the method of Braun-
Blanquet (1932) using mixed sampling. Floristic inventory was done in the 
months of October and November 2018 and in July 2020. Plant species were 
inventoried in plots of 5m x 5m within the savannah zone and a total of 45 
plots were sampled. Echinops giganteus was the reference point for a quadrat 
to be made. 

Plants species were identified with the help of flora of Cameroon 
(Aubreville, 1998; Van der Zon, 1992). The voucher specimen was placed in 
the national herbarium of Cameroon. The habitat of the plant’s species was 
determined in the field by the observation of plants. Life form were determined 
and classified according to Raunkiaer (1934). Leaf size were also determined 
and classified according to Ohsawa (1995). The types and modes of diaspore 
dispersal were determined and classified according to morphological criteria 
of Dansereau and Lems (1957). The phytogeographical distribution types that 
were adopted correspond to the major chorological subdivisions accepted for 
Africa according to White (1986). The plant nomenclature system adopted 
was the APGIII. The Red List of threatened species in Cameroon was used to 
establish IUCN conservation status of species (Onana, 2011). 

 
Data Analysis  

The data collected was entered in Excel 2010 tables and the following was 
calculated: taxonomic richness, species abundance, species frequency, and 
diversity indices. 

• The taxonomic richness was expressed in number, gender, and families 
of the species 
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• Relative Frequency (%) = Number of quadrates in which species 
occurs x 100 
Total number of quadrates 

• The relative abundance is the ratio of the total number of individuals 
of this taxon to the total number of individuals in all surveys. 

• The Shannon-Weaver Diversity Index (H’).  
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Where, Ni = number of individuals of species i 
N = total number of all species 
H’ = Shannon diversity index in bits 

• Piélou evenness  index  
EQ = H’ / Log2S                 
Where, H’ = Shannon diversity index in bits 
S = Number of species present in the survey 

• The Simpson diversity index (Simpson, 1949). 
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Where, Ni = number of species i 
N = total number of all species 
 
Results 
Variety and Flora Composition  

This study has enumerated 121 plant species that live in association 
with E. giganteus. These plants are shared out among 91 genera and 34 
families (APG III), and the most important are Asteraceae (20%), Poaceae 
(19%), and Fabaceae (18%). The remaining families were of very low 
representation, since they had 5 or less than 5 number of species present 
(Figure 3).  

These plant species were recorded in 45 plots from the study area, and 
the average value of the following diversity indices were calculated. The 
Shannon-Weaver diversity index was 6.92, Simpson index was 0.06, and the 
Evenness index was 0.70. 
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Figure 3. Diversity of the most represented families in the study plots. 

 
 
Relative Frequency of the Species Studied in the Plots 

Figure 4 below shows species with above 30% of relative frequency 
around E. giganteus. From the figure, it is obvious that E. giganteus has the 
highest value since the plots were made with reference points being Echinops. 
More so, it is important to know the plants that live in association with E. 
giganteus. Thus, Aspilia Africana had the highest frequency with a relative 
frequency of 89%, followed closely by Imperata cylindrica, Solidago 
virgaurea, and Melinis minutiflora with relative frequencies above 60%. 
Cassia mimizoides had a relative frequency value of 58%. This was followed 
by Dissotis princeps, Erigerom floribundus, Pteridium aquilinium, and 
Hyparrhenia involucrata with relative frequencies above 40%. Subsequently, 
Desmodium repandum, Aspleneum abyssinicum, Laggera pterodonta, Bidens 
pilosa, Centella asiatica, and Pennisetum pupureum had relative frequencies 
above 30% around E. giganteus. 

Figure 4. Relative frequency of species greater than 30% 

 
 

Relative Abundance of Species in the Study Plots 
Figure 5 shows species with above 2% of relative abundance around 

E. giganteus plant. Melinis minutiflora and Imperata cylindrica had relative 
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abundance of above 14%. This was followed closely by Hyparrhenia 
involucrata with relative abundance of 8.5%, while Dactylon sp had relative 
abundance of 6.3%.  

Echinops giganteus, Pteridium aquilinium, Aspilia Africana, Solidago 
virgaurea, and Kotchya strigosa had relative abundance of above 3%, while 
Aspleneum abyssinicum, Desmodium repandum, and Erigerom floribundus 
had relative abundance of above 2%. 

Figure 5. Relative abundance of species more than 2% 

 
 

Ecological Characteristics 
Plant Growth Forms 

In regard to plant growth forms, the most common species were herbs 
(81%), followed by shrubs (12%), trees (6%), and the least plant 
morphological type present were ferns (2%) (Figure 6). 

Figure 6. Percentage of plant growth forms 

 
 

Life Forms 
The most dominant life forms were the chamaephytes (38.93%), 

followed by phanerophytes (21.85%), and therophytes (12.61%) (Figure 7). 
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The least represented biological forms were the geophytes (8.40%) and 
hemicryptophytes (7.56%). 

Figure 7. Percentage of plant life forms 

 
Chamaephytes: Ch, Goephytes: G,  Therophytes: Th, Hemicryptophytes: H, Phanerophytes: 
Ph, Macrophanerophytes: MaPh, Mesophanerophytes: MsPh, Microphanerophytes: McPh, 

Nanophanerophytes: NPh, liscent phanerophytes: PhL 
 

Type of Diaspores  
This information highlights the ability of species to colonize new sites, 

to regenerate, and persist locally. The pogonochores and sclerochores were the 
most dominant diaspores type because they both had the same values of 
22.69%. This was followed by the acanthochores and sporochores that also 
had values of 2.52% (Figure 9). 

Figure 9. Percentage type of diaspores 
 
 

Sclerochores: Sclero, Pterochores: Ptero, Pogonochores: Pogo, Sporochores: Sporo, 
Acanthochores: Acan, Sarcochores: Sacro,  Desmochores: Desmo, Ballochores: Ballo,  

Barochores: Baro 
 
Seed Dispersal Syndromes 

The majority of the taxa in the study plots was dispersed by wind 
anemochory (50.42%), followed by autochory (23.52%), and the least was 
epizoochory (5.88%) (Figure 8). 
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Figure 8. Percentage seed dispersal modes 

 
Anemochory: Ane, Autochory: Auto, Endozoochory: Endozoo, Epizoochory: Epizoo, 

Not determined: Ind 
 
Phytogeographical Distribution 

Studies on the geographical distribution of plants species indicated that 
the total flora was composed mostly of pantropical species (9.41%), followed 
by afro-tropical elements (25 species, 21.01%), Cosmopolitan (9.24%), and 
the rest of the species had representations less than 8 species (Figure 10). 

Figure 10. Percentage of phytogeographic distribution 

 
Afro-American: AA, Afro-Tropical: Afro-trop, Afro-Magaches: AM, Cosmopolitan: 

Cos, Guineo-Congolian: GC, Paleotropical: Pal, Pantropical: Pan, Pluriregional 
African: Plur-Afr, Sudano-Guinean, Sudano-Zambezian: SZ(OZ), Species from the 

mountains of tropical Africa: Mo(Afrtrop), Only in Cameroonian mountain: Mo(DC), 
Not determined: Ind 

 
Leaf Sizes 

Leaf sizes are a response to altitude, local weather conditions, and 
regional orographic gradient. The most common leaf sizes were microphylls 
(26.05%), followed by notophylls (25.21%), and mesophylls (19.33%) (Figure 
11). However, the leptophylles (1.68%) had the least representation. 
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Figure 11. Percentage of leaf sizes 

 
Leptoophylls: Le, Macrophylls: Ma,  Mesophylls: Me,  Megaphylls: Mg,  

Microophylls: Mi,  Nanophylls: Na,  Notoophylls: No 
 

Discussion 
Asteraceae, Poaceae, and Fabaceae have emerged as the common 

families in the investigated area after a total of 121 plant species belonging to 
91 genera and 34 families (APG III) were recorded. These findings are similar 
with the results of Ramirez (2007) in Venezuela, Akossoua and Kouassi 
(2010) in Abidjan in Ivory Coast, Masharabu (2010) in Burundi, Qureshi 
(2014) in Pakistan, Khalid et al. (2020) in Pakistan, and Helvetas (2001) in 
Cameroon. Helvetas (2001) stated that the high presence of species of the 
Gramineae family is explained by the fact that savannahs are grass-dominated 
ecosystems. Moreover, Poaceae taxa have a high tilling potential and a high 
regrowth rate after grazing if environmental conditions are favourable.  

The abundance of Asteraceae can be attributed to their great range of 
ecological tolerance and great capacity of seed dispersion (Ramirez, 2007). 
The species of Poaceae and Asteraceae due to their wide ecological amplitude 
are diverse in their habitat occurrence. The high value of the Shannon-Weaver 
diversity index and the Pielou equitability index showed that this site was 
diversified. The diversity could be explained by the diversity of the observed 
biotope diversity (lowland, hilltop and slope zone).  

Also, the domination of this study sites by herbs corresponds to the 
works carried out in such zones which show that savannas are ecosystems 
dominated by herbs (Eiten, 1986; Huntley & Walker, 1982; Inyat et al., 2018; 
khansa et al., 2019). Human beings and bush fires maintain this ecosystem. 

Information on biological life forms makes it possible to appreciate the 
detail of phytoclimates and ecological evolution (Trochain, 1966). It also gives 
the indications on the structure, physiognomy, and adapting strategies of a 
community (Gillet, 2000). The high percentage of chamaephytes seen in this 
study is linked to their ability of stress tolerance. The low representation of 
microphanerophytes and nanophanerophytes observed in this study shows that 
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there are very minimal trees around E. giganteus. Geophytes are also present 
due to their biological form which is adapted to stress and perturbation 
environments (Julve, 1989). The proportions of chamaephytes and 
therophytes indicate the possibility of plant adaptation to environmental 
factors. The important consideration of phanerophytes (megaphanerophytes, 
mesophanerophytes, microphanerophytes, nanophanerophytes, liana 
phanerophytes) is their strategy of adaptation which corresponds to their 
strategy of competition. In the study area, bush fire is a high anthropogenic 
stress faced by plant vegetation. As a result, they have a series of adaptation 
strategies to assure their survival (Masharabu et al., 2010) These strategies 
include the capacity to reject strains, the existence of underground organs 
(bulbs and rhizomes), thick backs to resist high temperatures, and liberation 
of grains after bush burning (Lepart & Escarre, 1983). This study is in line 
with that of Schmidt (2005) where biological forms represent both structural 
parameters and varied environmental condition. 

From the different categories of diaspores, according to the 
classification of Molinier and Muller (1938) in conformity with the works of 
Habiyaremye (1997) and Bangirinama (2010), it is observed that savannas are 
dominated by anemochores (sclerochores, pterochores, pogonochores and 
sporochores). This is the reason for the trend around E. giganteus, and 
anemochory is the mode of dispersal in the study. Furthermore, anemochory 
is a principal strategy for diaspora dispersal in open canopy areas (Senterre, 
2005; Bangirinama et al., 2008). According to Charles-Dominique (1995), the 
efficiency of grain dispersal contributes to forest regeneration. The high 
percentage of species widely distributed indicates the openness of the flora to 
external influences. Thus, these species are mostly those of disturbed zones. 
A high percentage of phytogeographic distribution can be an indication of 
degradation since the flora is losing its specificity (Devineau & Fournier, 
1997). The abundance of widely distributed species (pantropical) and 
continental distribution (Afro-tropical) indicates disturbed vegetation. This 
shows a certain degree of local flora changes and reflection history of global 
floristics effects of human occupation (Lubini, 1982). Concerning life sizes, 
Mesophylls, microphylls, and notophylls are the most frequent in this study. 
This is influenced by heat, humidity, light, and wind. According to Ohsawa 
(1995), in sub-tropical forests, intact zones are dominated by trees with 
notophylls and mesophylls leaves. On the other hand, in stress zones, there are 
plants with notoophylls and microphylls leaves.  

 
Conclusion 

The current study provides an insight into the floristic diversity, 
composition, and ecological spectrum of the species that live in association 
with E. giganteus. Asteraceae, Poaceae, and Fabaceae were the dominant 
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families. Phanerophytes were the most frequent life form followed by 
chamaephytes and therophytes. The most dominant leaf sizes were 
mesophylls, microphylls and notophylls. Anemochory was the main strategy 
of dispersion followed by zoochory. Chorological analysis revealed that the 
afro-tropical species was the most dominant chorotype, followed by 
pantropical and paleotropical species. The harvesting of E. giganteus does not 
only threaten its sustainability, but the sustainability of other plant species as 
well. The exploitation method for E. giganteus is by digging. In the process of 
digging, all other species around it is being destroyed. Thus, it is of significant 
importance that E. giganteus should be regenerated at a large-scale and 
domesticated for a sustainable management plan. 
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