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Abstract 

Macrophytes and benthic macroinvertebrates, which play a functional role in hydrosystems, area also used as 

indicators of the quality of aquatic environments. The main objective of this study was to provide an initial 

overview of the diversity of macrophyte and benthic macroinvertebrate communities, associated with a number of 

abiotic variables in Parcours Vita Lake, located in the city of Douala in Cameroon. Overall, 24 species of 

macrophytes belonging to 18 families were recorded. The most represented family was Asteraceae with 03 

species. The benthic macroinvertebrate communities were made up of the Arthropod (70.04%) and Mollusc 

(29.96%) phyla, grouping together 22 families, essentially from the Insect and Gastropod classes. The low values 

obtained for the Shannon and Weaver diversity indices reflected a major unevenness in the macrophyte and 

invertebrate communities at the various study stations. The Organic Pollution Index (OPI) revealed a high load of 

organic matter at station S2 (2.50). Similarly, the load was lower at stations S1 (2.75) and S3 (2.75), 

corresponding to a high level of organic pollution in the water at all three sites. This study has highlighted the 

threats to the functional dynamics of Parcours Vita Lake, which could compromise the sustainability of the 

current fish farming project and the development of an ecotourism activity. 
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Introduction 

Shallow lakes and water bodies provide a wide range 

of ecosystem services to society, ranging from the 

production of water for drinking and housing rich and 

supply diverse populations of communities living at 

riverside with fish, crustaceans and other edible 

species (Janssen et al., 2020). Along with other 

hydrosystems, they are essential elements in the 

structuring of the landscape and living environment 

(Lévêque, 1996; Jobin et al., 2013). As they can be the 

cause of some conflicting purposes, management 

methods that are capable of meeting the needs of 

conservation, protection and science need to be 

implemented among others, all at the same time. 

 

Submerged macrophyte communities play a crucial 

role for lower animals and plants in aquatic 

ecosystems by providing a complex habitat, shelter, 

a reproduction zone as well as being substrates and 

sites of abundant food production for numerous 

aquatic animals (Zimmer et al., 2000; Rennie and 

Jackson, 2005). Aquatic macrophytes play an 

important role in the ecological functioning of 

hydrosystems, which strongly links them to the 

conditions of these environments (Daniel and 

Haury, 1996). 

 

Benthic macroinvertebrate communities are 

heterogeneous assemblages of numerous phyla. They 

generally live on the surface and in the first few 

centimetres of the substrate at the bottom of streams, 

rivers, lakes, ponds or marshes (Tachet et al., 2010; 

Moisan, 2010; Nyamsi Tchatcho et al., 2024). Because of 

their sedentary nature, varied life cycle, high diversity 

and variable tolerance to pollution and habitat 

degradation, benthic macroinvertebrates are also 

recognised as good indicators of the health of aquatic 

ecosystems (Tachet et al., 2010; Moisan, 2010). The 

almost universal use of macroinvertebrates in pollution 

assessment and the multiplicity of existing methods and 

indices attest to their value in water quality management 

(Hellawell, 1986). 

 

There are many attributes of macrophytes, 

operating at different scales that can affect the 

abundance, diversity and composition of 

invertebrate communities (Papas, 2007). It is 

therefore important to gain a better understanding 

of the impacts of submerged macrophytes on the 

diversity of benthic invertebrates in the Parcours 

Vita recreational lake, with a view to ensuring the 

sustainability of the various developments planned 

there. In fact, the municipal authorities, together 

with those in charge of conservation, are 

considering making this site an area of ecotourism 

interest due to the presence of a number of 

Varanids, chelonians, rodents, various birds and 

herds of monkeys, including cercopithecines, which 

are on the IUCN red list (Ngouonpe, 2010). In 

addition, activities are taking place in preparation 

for the imminent introduction of a large scale fish 

farming project. 

 

Few studies have reported the influence of 

macrophytes on the diversity of invertebrates in 

lacustrine and limnic ecosystems of intertropical 

zone. Indeed, in many developing countries such as 

Cameroon, aquatic resource management is still in 

its early stage (Kouam Kenmogne et al., 2006). 

This article is a contribution to our knowledge of 

the macrophyte and benthic macroinvertebrate 

communities that proliferate in Parcours Vita Lake, 

and the links that develop between the various 

components and the physico-chemical parameters 

of the water. 

 

Materials and methods 

Presentation of the study area and selection of 

sampling sites 

More precisely in the agroecological forest zone 

with monomodal rainfall and corresponds 

administratively to the Douala V district. It lies 30 

km from the shore of the Atlantic Ocean, at the 

bottom of the Gulf of Guinea. Its geographical 

coordinates are: latitude 4°02'53'' North and 

longitude 9°42'15'' East, with an altitude of 19 m 

above sea level (PDU/POS Douala, 2011). The area 

around the lake is occupied by a rich and dense 

herbaceous community that covers the slope and 

foot of the basin slope. 
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As part of this study, three stations were chosen to 

represent the different facies of the lake (Fig. 1). 

Station 1, designated S1, with geographic coordinates 

of latitude 04°05'01.1''N and longitude 

009°44'33.1''E. This is an area that is not very popular 

with sportspeople but is easily accessible on foot. The 

entire slope of the lake is covered in grass. This part 

of the lake is the site bearing the proposed fish farm 

infrastructures. 

 

Station 2, labeled S2, with geographic coordinates of 

04°04'57.6''N latitude and 009°44'35.4''E longitude, 

is the area where boats are stored (pedal boats, jet 

skis, etc.). It is also the restaurant areas and 

restaurant owners discharge their waste directly into 

the lake at this section. Similarly, near are sports hall 

and a children's playing ground. 

 

Station 3, marked S3, with geographical coordinates 

04°04'55.7''N latitude and 009°44'32.5''E longitude, 

difficult to access by foot. Here, we can see banana 

plants, bearing witness to the fact that this area is 

frequented by a few local residents. In the distance, 

towards the inner edge of the slope, dwellings can be 

seen whose waste from activities could end up in the 

lake due to various types of transport. 

 

 

Fig. 1. Map of the studied sites showing Parcours Vita Lake 

 

Data collection and analysis 

Water samples for physico-chemical measurements 

and the collection of macrophytes and benthic 

macroinvertebrates at the various study stations 

were taken in 3 campaigns spanned from May to 

June 2022. 

 

Sampling and analysis of physico-chemical 

parameters 

Physico-chemical parameters were measured both 

in the field and in the laboratory following the 

recommendations of APHA (1985) and Rodier et 

al. (2009). Temperature (T°C), pH, dissolved 

oxygen (O2), electrical conductivity (Cond), 

turbidity (Turb), suspended solids (SS) and salinity 

(Sa) were measured in situ using an alcohol 

thermometer and a HACH HQ30d flexi portable 

multimeter respectively. In each sampling station, 

two (2) measurements were made for subsurface 

(1m) and bottom water to reduce the atmospheric 

forcing. By so doing, the mean value for the 

physico-chemical parameter was recorded after 

averaging these measurements. Equally, the daily 

mean value was computed by averaging the 
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morning, mid-day and evening measurements. 

Water samples were also collected following the 

daily time scale and were carried to the laboratory 

for further analysis. Samples for analysis of 

chemical parameters were collected at the same 

time with the macrophytes and 

macroinvertebrates. 

 

In the laboratory, orthophosphate ions and forms of 

nitrogen were measured using the HACH DR/2000 

spectrophotometer and BOD5 by respirometry from 

water samples taken in the field using 1000-mL 

double-capped polyethylene bottles. The organic 

matter load of the water was assessed by calculating 

the Organic Pollution Index (OPI) (Leclercq and 

Maquet, 1987). 

 

Macrophyte sampling and analysis 

The Macrophyte sampling was carried out in the 

three (03) stations chosen on the basis of a 

longitudinal gradient (systematic sampling technic). 

From one end of each station to the other, a specific 

and quantitative inventory was carried out using 

transects (25 m2). These surveys were carried out in 

disturbed or undisturbed environments with 

apparently uniform ecological conditions. The 

boundaries of the transect to surveys were set so as 

to avoid areas of contact between them. The choice 

of transect positions was based on the most 

significant plant cover from both a qualitative and 

quantitative point of view, and on accessibility.  

After the transect had been marked out, the species 

recorded were assigned an Abundance-Dominance 

coefficient corresponding to the percentage of 

spatial cover of each species. From the three (3) 

transects taken, a total of 2911 individuals plants 

were counted. Once the unidentified species were 

collected, they were transported to a herbarium to 

facilitate the identification of species whose 

scientific names were not known in the field. All the 

species names were then classified in a table and the 

data obtained were translated into simple structure 

variables (taxonomic richness and Shannon and 

Weaver's taxonomic diversity index and Piélou's 

evenness Index). 

Sampling and analysis of benthic 

macroinvertebrates  

The benthic macroinvertebrates at these study 

stations were collected using a 30 cm x 30 cm dip net 

fitted with a conical net with a mesh opening of 400 

µm and a depth of 0.5 m. At each study station, 

around twenty dip net strokes were made to collect 

specimens from the various microhabitats identified 

in the area of the lake embankment. From the 6 

samples taken, a total of 227 individuals were 

counted. The organisms collected were fixed in 10% 

formalin in glass pillboxes. In the laboratory, the 

specimens were washed in running water and then 

preserved in 70° alcohol before being identified and 

counted. All the benthic macroinvertebrates were 

determined, under a Wild M5 binocular loupe, up to 

family, genus or species level, using the identification 

keys proposed by Durand and Levêque (1991), Tachet 

et al. (2006) and Moisan (2010). 

 

Parameters studied and data processing 

Organic pollution index (OPI) 

In order to evaluate the organic matter load at each 

station, the organic pollution index (OPI) was 

calculated following the protocol described by 

Leclercq (2001). The OPI was obtained by a 

mathematical computation of the mean values of 

ammonium, nitrite and orthophosphate. The 

principle of the calculation is to assign the mean value 

of each of these three parameters into the 

corresponding quality class number and then 

compute the arithmetic mean value of the number 

assign to each class to have the OPI value which 

ranges from 1 to 5. 

 

Macrophytes and macroinvertebrate community 

structure indices  

To characterize the structure of the 

macroinvertebrate community, we used taxonomic 

metrics such as: taxonomic richness, EPT index 

(Ephemeroptera-Plecoptera-Tricoptera), taxonomic 

abundance, percentage of Chironomids, Sorensen's 

similarity coefficient. As ecological indices, we 

calculated, for Macrophytes and Macroinvertebrate 

community, the Shannon & Weaver diversity index 



J. Bio. & Env. Sci. 2024 

 

168 | Nyamsi Tchatcho et al. 

(H') and the Piélou evenness index (J) with PAST® 

Software version 1.0.0.0 (Hammer et al., 2001). The 

Hilsenhoff Biotic Index (HBI) was also calculated 

using the following formula:  

 

Xi = number of individuals of the i -th taxon; Ti = 

tolerance of the i -th taxon and n = number of 

individuals in the sample. 

 

HBI characterizes the sensitivity of organisms to 

organic pollution. Finally, the Principal Component 

Analysis to determine the linkage between water 

quality parameters, Macroinvertebrates and 

Macrophytes was undertaken using the XLSTAT 2017 

software. 

 

Results 

Physico-chemical quality of parcours vita lake water  

The variation in physico-chemical parameters over 

the period of observation was obtained and given as 

an overall assessment of water quality in the Parcours 

Vita Lake (Table 1). The Anova test applied to the 

various physico-chemical parameters showed that, 

with the exception of temperature, pH, dissolved 

oxygen and electrical conductivity, all the others 

showed a significant differences (P = 0.05) in their 

spatial evolution in the lake. The temperature of the 

water in the Parcours Vita Lake varied between 

30.36°C (S3) and 30.40°C (S1), with an average value 

of 30.38 ± 0.02°C. The water pH showed a basic 

character, with an average pH value of 8.15 ± 0.26, 

the extreme values being 8.01 at S3 and 8.26 at S1. 

The dissolved oxygen content varied between 46.53 

mg/l in S2 and 51.167 mg/l in S1, with an average of 

48.17 ± 2.60 mg/l. The highest phosphate ion content 

was obtained in S2 (0.26 mg/l), followed by S3 (0.19 

mg/l) and S1 (0.15 mg/l). Changes in ammoniacal 

nitrogen content were 0.79 mg/l, 0.65 and 0.59 

respectively at Stations S1, S2 and S3. With an 

average value of 1.17 ± 0.00 mg/l, the nitrate ion 

content showed no variation at the three study 

stations. The concentration of nitrite ions peaked at 

S1 (4 mg/l), while the other two (S2 and S3) were at 3 

mg/l. Average conductivity was 137.67 ± 0.58µS/cm 

with 137.33 µS/cm at S1 and S2, and 138.33 µS/cm. 

Mean turbidity was 40.11 ± 15.45 NTU with 54.33 

NTU in S1 and 23.67 NTU in S3. TSS averaged 32.86 

± 1.20 mg/l, with the highest value recorded in S2 

(34.20 mg/l) and the lowest in S1 (31.88 mg/l). BOD5 

averaged 9.33 ± 0.88 mg O2/l, with the highest value 

recorded in S1 (10.00 mg O2/l) and the lowest in S2 

(8.33 mg O2/l). With an average value of 0.06 ± 0.00 

mg/l, water salinity remained constant at the three 

study stations in the waters of Parcours Vita Lake. 

 

Table 1. Values of physico-chemical parameters 

obtained at the various study stations level of the 

study area 

Parameters Study stations Mean ± sd 
S1 S2 S3 

T°C 30.40 30.39 30.36 30.38  ± 0.02 
pH  8.26 8.16 8.01 8.15  ± 0.12 
O2 51.17 46.53 46.80 48.17  ± 2.60 
Cond 137.33 138.33 137.33 137.67  ±  0.57 
Sal 0.06 0.06 0.06 0.06  ±  0.00 
Res 0.01 0.01 0.01 0.01  ± 0.00 
MES  31.88 34.20 32.51 32.86  ± 1.20 
Turb 54.33 42.33 23.67 40.11  ±  15.45 
NO3- 1.17 1.17 1.17 1.17  ±  0.00 
NO2- 4.00 3.00 3.00 3.33  ±  0.58 
PO43- 0.15 0.26 0.19 0.20  ±  0.05 
NH3 0.59 0.65 0.79 0.68  ± 0.10 
DBO5  10.00 8.33 9.67 9.33  ±  0.88 
sd=standard deviation 

 

The Organic Pollution Index (OPI) for the various 

study stations revealed a higher organic matter load 

in the water at station S2 (IPOS2=2.50), while the 

load was lower at stations S1 and S3, with an OPI of 

2.75 each (Table 2). However, these values obtained 

at the three stations correspond to a state of high 

organic pollution of the water. 

 

Table 2. Average OPI value calculated for each of the 

sampling stations in the lake 

Station S1 S2 S3 
Average OPI 2.75 2.50 2.75 
Quality class High levels of organic pollution 
 

Macrophyte population of parcours vita lake 

Macrophyte species richness  

The general physiognomy of the vegetation of 

Parcours Vita Lake reveals that 24 species of 
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macrophytes belonging to 18 families have been 

recorded. The most represented family is 

Asteraceae (03 species), followed by Cyperaceae 

(02 species), Fabaceae (02 species), Moraceae (02 

species) and Poaceae (02 species), while the 

remaining 13 species each represent 01 different 

family (Table 3). Quantitatively, the percentage 

representation of the species inventoried indicates 

that the Macrophyte population of the lake studied 

is dominated by the Asteraceae families (12.50%), 

followed by Cyperaceae, Fabaceae, Moraceae and 

Poaceae, each with 8.33% of the taxonomic 

richness. The remaining species each represent 01 

family for a percentage of 4.17% (Table 3). 

 

Table 3. Number of individuals of each macrophyte taxon collected at the various sampling stations 

Family Species S1 S2 S3 Total Proportion of  
representativeness (%) 

Acanthaceae Eremomastax speciosa  0 2 8 10 4.167 
Arecaceae Elaeis guineensis  0 27 9 36 4.167 
Asteraceae Chromolaena odorata  92 23 0 115 12.5 

Synedrella nodiflora 279 0 7 286 
Eclipta prostrata  103 2 6 111 

Commelinaceae Commelina cameroonensis  2 16 0 18 4.167 
Convolvalaceae Ipomea sp. 100 50 173 323 4.167 
Cyperaceae Cyperus sp. 2 0 0 2 8.333 

Cyperus pinguis  115 89 0 204 
Euphorbiaceae Alchornea cordifolia  76 34 9 119 4.167 
Fabaceae Centrosema sp. 32 16 198 246 8.633 

Desmodium adscendens  0 11 0 11 
Melastomataceae Dissotis decumbens  4 0 0 4 4.167 
Moraceae Ficus microcarpa 28 0 0 28 8.333 

Ficus sp. 115 0 30 145 
Onagraceae Circaca lutetiona 6 0 90 96 4.167 
Oxalidaceae Oxalis barrelieri 13 27 0 40 4.167 
Phyllanthaceae Phyllanthus amarus 37 90 0 127 4.167 
Poaceae Panicum maximum  90 50 250 390 8.333 

Axonopus compressus  350 23 0 373 
Rubiaceae Spermacoce sp. 0 0 28 28 4.167 
Solanaceae Solanum torvum 11 0 64 75 4.167 
Tectariaceae Arthropteris sp. 0 102 9 111 4.167 
Urticaceae Lapotea avaliflora  10 0 3 13 4.167 
  Total 1465 562 884 2911 100% 
 

Macrophyte population structure at the various 

sampling stations during the study period 

The 24 families of macrophytes recorded in the 

Parcours Vita lake show that the distribution of 

these plants is almost identical throughout the 

ecosystem (Fig. 2). However, the most diverse 

station was S3 (11 families) followed by stations S1 

and S2 are diverse (13 families). Observations show 

that, the structure of the macrophyte population 

appears stable at stations S1 and S2, with a 

preponderance of Asteraceae, Commelinaceae, 

ConvolvaLaceae, Cyperaceae, Fabaceae, 

Oxalidaceae and Poaceae (Fig. 2). Oppositely, the 

families Asteraceae, Convolvalaceae, 

Euphorbiaceae, Fabaceae and Poaceae were 

present in S1, S2 and S3. On the other hand, the 

Melastomataceae and Rubiaceae families are only 

found respectively at stations S1 and S3, which 

would be favourable for their establishment (Fig. 2). 

 

The value of the Shannon and Weaver taxonomic 

diversity index varied from one station to another 

(H'S1=3.7, H'S2=3.41 and H'S3=2.78. The Piélou 

index is relatively lower at all the sites (J'S1=0.31, 

J'S2=0.36 and J'S3=0.28), indicate an imbalance 

in the populations at the various study stations. 

Generally, values below 0.5 indicate a poor 

distribution of species throughout the lake, with 

the domination of certain groups within the 

populations. 
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Fig. 2. Distribution of macrophytes by family at 

different sampling sites 

 

Benthic macroinvertebrate community of the lake 

parcours vita 

Global inventory of the benthic macroinvertebrate 

population 

From the 6 samples taken, a total of 227 individuals 

were counted and identified for 22 families, 9 orders 

and 2 classes (Table 4). The benthic 

macroinvertebrates identified and counted at the 

various sites in the Parcours Vita Lake belong 

exclusively to the phyla of Arthropoda (70.04%) and 

Mollusca (29.96%), and respectively belong to the 

Insect and Gasteropoda.  

 

Of the 22 benthic invertebrate families identified, 18 

(81.82%) belong to the class of Insects, and 4 

(18.18%) to the class of Gastropods. The insect taxa of 

the EFA orders, which are sensitive to pollution and 

any degradation of the natural environment, are 

represented by 4 families, or 18.18% of the taxonomic 

richness (Table 4). 

 

In terms of numbers, Insects dominate this 

population with 70.04% of the individuals counted, 

while Gastropods represent 29.96% (Table 4). At the 

taxonomic level represented by the category of orders, 

the quantitative distribution of individuals indicates a 

dominance of Ephemeroptera (21.59%), Hemiptera 

(21.15%), Coenogasteroptera (15.86%), 

Basomatoptera (14.10%), Coleoptera (10.57%) and 

Odonata (8.81%) followed by Plecoptera (4.41%), 

Trichoptera (3.08%) and Diptera (0.44%) (Fig. 3). 

EPT taxa (Ephemeroptera, Plecoptera and 

Trichoptera) make up 29.07% of the taxonomic 

abundance of the lake (Fig. 3). 

 

Table 4. Number of individuals of each taxa of benthic macroinvertebrates collected at the different 

sampling sites  

Branch Class Order Family S1 S2 S3 Total 
Mollusca Gasteropoda Coenogasteropoda Thiaridae 8 12 16 36 

Basomatophora Physidae 3 3 4 10 
Planorbidae 5 3 7 15 
Lymnaeidae 2 3 2 7 

Arthropoda Insecta Coleoptera Chrysomelidae 1 0 0 1 
Curculionidae 1 0 3 4 
Elmidae 1 1 0 2 
Noteridae 1 0 0 1 
Dytiscidae 0 7 9 16 

Diptera Simulidae 1 0 0 1 
Hemiptera Nepidae 0 0 3 3 

Gerridae 7 5 1 13 
Naucoridae 2 8 6 16 
Mesovellidae 2 0 1 3 
Notonectidae 3 5 5 13 

Odonata Lestidae 3 0 0 3 
Cordulegasteridae 2 0 11 13 
Coenagrionidae 2 0 2 4 

Ephemeroptera Baetidae 10 14 25 49 
Plecoptera Perlidae 6 4 0 10 
Trichoptera Phylopotamidae 0 0 3 3 

Psychomyiidae 0 0 4 4 
Total 60 65 102 227 
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Fig. 3. Distribution of the relative abundance of the 

different orders of benthic macroinvertebrates 

 

The centesimal frequency of specimens collected 

indicates that the population of benthic 

macroinvertebrates in the rivers studied is dominated 

by the families Baetidae (21. 59%), Thiaridae 

(15.86%), Dyticidae (7.05%), Naucoridae (7.05%), 

Planorbidae (6.61%), Gerridae (5.73 %), Notonectidae 

(5.73%) and Cordulegasteridae (5.73%). The Physidae 

(4.41%), Perlidae (4.41%) and Lymnaeidae (3.08%) 

families are considered influential, while the 11 others 

are considered resident. 

 

Benthic macroinvertebrate population structure at 

the various sampling stations during the study 

period 

The benthic macroinvertebrates collected from one 

station to another generally maintained the same 

distribution by phylum (Table 5), with an average 

of 68.35±4.99 % Arthropods and 31.64±4.99% 

Molluscs. However, there was an increase in the 

proportion of Molluscs at station 3 with 37.25% 

(Table 5). With 22 families of benthic 

macroinvertebrates identified, station S1 (19 

families) was the richest, followed by station S3 (14 

families) and S2 (11 families). 

 

Table 5. Distribution of individuals identified by 

branch at the various stations in the Parcours Vita Lake 

Phylum Frequency of individuals harvested (%) 
S1 S2 S3 

Arthropods 70.00 72.31 62.75 
Mollusca 30.00 27.69 37.25 
 

A relatively stable population structure was 

observed for the different orders of 

Macroinvertebrates recorded, with a 

preponderance of Hemiptera, Ephemeroptera, 

Coenogasteroptera, Basomatophora and 

Coleoptera, whose cumulative relative abundance 

was 76.67% at station S1, 93.85% at station S2 and 

80.39% at station S3 (Fig. 4). Odonates were 

present only at S1 and S3, Plecoptera at S1 and S2, 

while Diptera and Trichoptera were collected 

exclusively at S1 and S3 respectively (Fig. 4). 

Station S3 appears to be more favourable for the 

establishment of taxa sensitive to pollution and any 

form of alteration of the environment (7 families of 

EPT). It is followed by station S1 (6 EPT families) 

and S2 (4 EPT families) (Fig. 4). 

 

Fig. 4. Seasonal variations in the relative abundance 

of different orders of benthic macroinvertebrates 

 

Calculation of the Shannon and Weaver taxonomic 

diversity index (H'S1=3.81, H'S2=3.17 and 

H'S3=3.46) and the Piélou evenness index 

(J'S1=0.87, J'S2=0.92 and J'S3=0.91) confirms this 

relative stability of the population at the various 

stations selected. The Hilsenhoff biotic index was 

4.67, 4.54 and 4.48 respectively at stations S1, S2 

and S3, reflecting good water quality with probable 

organic pollution. 

 

Physicochemical and biological interference in the 

waters of the parcours vita lake 

Principal component analysis reveals a clear 

demarcation between the three (03) sampling 

stations. Station 1 (C1S1) is characterised by the 

preponderance of macrophytes from the 

Asteraceae, Moraceae, Poaceae and Cyperaceae 

families (55% of the lake's macrophyte population), 

which are positively correlated with pollutant-

sensitive invertebrates from the Perlidae and 
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Gerridae families, as well as physic-chemical 

parameters such as dissolved oxygen content, 

temperature, pH and turbidity (Fig. 5). 

 

Fig. 5. Principal component analysis (PCA) physico-

chemical parameters, Macrophytes and      

Macroinvertebrates 

 

Station 2 (C1S2) is dominated by Macrophytes of the 

Phyllanthaceae and Tectariaceae families (18% of the 

total lake population). These two families of 

Macrophytes are positively correlated with 

invertebrates of medium tolerance from the 

Naucoridae and Lymneidae families, as well as with 

electrical conductivity, suspended matters (MES) and 

NO3- and PO43- ions (Fig. 5). 

 

Lastly, station 3 (C1S3) revealed the preponderance of 

three families of macrophytes: Solanaceae, 

Onagraceae and Fabaceae (27% of the total lake 

population). They are positively correlated with 

families of invertebrates of different sensitivities, in 

particular polluosensors (Cordulegasteridae and 

Baetidae) and polluotolerants (Dyticidae, 

Planorbidae, Physidae), as well as ammonia and 

salinity to a lesser extent (Fig. 5). 

 

Discussion 

The temperature of the water in Lac Parcours Vita 

is particularly warm (30.38±0.02°C), which is 

consistent with the lentic nature of the 

environment, where the water is more exposed to 

solar radiation due to low flow velocities and the 

shallow nature of the lake (Grégoire and Trencia, 

2007; Souchon and Nicolas, 2011). Overall, 

analysis of the physico-chemistry reveals that the 

water has a high organic matter load, indicating 

that the lake is subject to numerous pressures 

(Pellet, 2005; Morin-Crini, 2017). 

 

Macrophytes found on the Parcours Vita Lake include 

Asteraceae, Cyperaceae, Euphorbiaceae, Fabaceae 

and Moraceae. Species richness and diversity values 

are high from upstream to downstream. Nwamo 

(2019) came to the same conclusion after working on 

the Kondi and Tongo Bassa. The more degraded the 

environment, the less diverse it is Haslam and 

Wolseley (1987). This assertion makes sense insofar 

as the observations made on the Parcours Vita Lake 

reveal the various anthropogenic pressures to which it 

is subjected in its upstream section. In addition, there 

is a structuring of macrophytes between upstream 

and downstream, which is mainly due to the variation 

in some physico-chemical parameters specific to each 

station through exogenous inputs of different origins. 

 

However, we can also note the action of floods which 

transport various mineral and physical elements. This 

action further damage the vegetation as highlighted 

by Willby (2000) and hence increases the suspended 

material and organic loads. Barendregt and Bio 

(2003) went further, pointing out that light, 

temperature and velocity, as well as phosphorus, 

nitrogen and inorganic carbon, are factors that 

influence macrophytic growth in small rivers. 

Breugnot et al. (2004) confirm this result by stating 

that macrophyte growth seems to be more sensitive to 

the physical environment downstream when 

nutrients are no longer the limiting factor. Chatenet 

et al. (2000) also showed by comparing the Limousin 

and Elorn (Finistère) rivers, that phytocenoses react 

strongly to point source pollution, more at the level of 

sub-associations and facies than in terms of changes 

in associations. 

 

Benthic macroinvertebrates collected in lake Parcours 

vita were distributed in favour of the Arthropod 

phylum (68.35±4.99%), followed by Molluscs (31.64 

±4.99%). This proportion in favour of the 

development of Molluscs supports the idea that the 

lake is undergoing anthropisation. Indeed, Foto 
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Menbohan et al. (2010) and Nyamsi Tchatcho (2018) 

attribute the appearance of Molluscs and Annelids in 

aquatic ecosystems in the intertropical zone of Africa 

to anthropisation. 

 

Macrophytes from the families Asteraceae, Moraceae, 

Poaceae and Cyperaceae were positively correlated 

with invertebrates from the family Perlidae, whose 

tolerance status classifies them as very demanding 

specimens sensitive to the oxygen content of the 

water (Mandaville, 2002; Moison, 2010; Tachet et al., 

2010). Similarly, macrophytes from the 

Phyllanthaceae and Tectariaceae families were 

positively correlated with invertebrates of average 

tolerance from the Naucoridae and Lymneidae 

families (Mandaville, 2002; Moison, 2010; Tachet et 

al., 2010). These different colinearities open up new 

perspectives in terms of bioindication, particularly 

with regard to the macrophyte species specifically 

involved in these associations. The existence of a 

species in a given location very often depends on its 

ability to settle and adapt to environmental 

conditions (Nwamo, 2019). The distribution of 

different plant species within an ecosystem depends 

on the combined action of all the environmental, 

chemical, physical and climatic factors (Khedr and El-

Demerdach, 1997). In addition, macrophytes as 

biological indicators offer the advantage of being 

visible to the naked eye and their taxonomic 

identification is less time-consuming, abundance can 

be expressed in terms of cover and, in some cases, 

remote sensing can be used to determine plant cover 

(Brabec and Szoszkiewicz, 2006). 

 

Conclusion 

This study is a contribution to our knowledge of the 

communities of benthic macrophytes and 

macroinvertebrates that proliferate in Parcours Vita 

Lake, as well as the links that develop between these 

compartments and the physic-chemical parameters of 

the water in this body of water in the city of Douala in 

Cameroon. Analysis of the physico-chemical 

parameters of water revealed high levels of organic 

matter overall, indicating that the lake is subject to 

numerous pressures. In addition, we observed an 

imbalance in the Macrophyte population at the 

various study stations with Asteraceae dominating. 

This may be link to the physico-chemical 

characteristics specific to the stations studied and in 

conjunction with exogenous inputs of different 

origins resulting from various anthropogenic 

pressures. The benthic macroinvertebrates collected in 

the Parcours Vita Lake showed a distribution favourable 

to the emergence of the phylum Mollusca, supporting 

the idea that the lake is undergoing anthropisation. The 

principal component analysis, which revealed strong 

colinearities between macrophyte families and 

Macroinvertebrate taxa that are indicators of the state of 

the environment, opens up new perspectives in terms of 

bioindication for better monitoring of hydrosystems. 

This preliminary study have highlighted the threats 

facing the Parcours Vita Lake, which could compromise 

the sustainability of the fish farming project currently 

underway, as well as that related to the development of 

an ecotourism activity on the site. 

 

References 

APHA. 1985. Standard Methods for the Examination 

of Water and Wastewater. 19th ed., American Public 

Health Association, Washington, D.C., 1150p. 

 

Barendregt A, Bio AMF. 2003. Relevant variables 

to predict macrophyte communities in running 

waters. Ecological Modelling 160(3), 205-217. 

 

Brabec K, Szoszkiewicz K. 2006. Macrophytes 

and diatoms – major results and conclusions from the 

STAR project. Hydrobiologia 566, 175-178. 

 

Breugnot E, Dutartre A, LapLace-Treyture C, 

Haury J. 2004. Variabilité des peuplements de 

Macrophytes aquatiques en grands cours d’eau : 

premiers résultats sur l’hydrosystème Adour-

Garonne. Ingénieurs 37, 37-50. 

 

Chatenet P. 2000. Végétation macrophytique et 

qualité des cours d’eau en Limousin : relations 

milieu-phytocénoses et impact éco-physiologique. 

Thèse de Doctorat, Université de Limoges, Faculté de 

pharmacie, 103p. 



J. Bio. & Env. Sci. 2024 

 

174 | Nyamsi Tchatcho et al. 

Cheruvelil KS, Soranno PA, Madsen J. 2001. 

Epiphytic macroinvertebrates along a gradient of 

Eurasian watermilfoil cover. Journal of Aquatic Plant 

Management 39, 67–72. 

 

Daniel H, Haury J. 1996. Les Macrophytes 

aquatiques : une métrique de l’environnement en 

rivière. Cybium Revue Internationale d’Ichtyologie 

20(3), 129-142. 

 

Foto Menbohan S, Zébazé Togouet SH, 

Nyamsi Tchatcho NL, Njiné T. 2010. 

Macroinvertébrés du cours d’eau Nga: Essai de 

Caractérisation d’un Référentiel par des Analyses 

Biologiques. European Journal of Scientific Research 

43(1), 96-106. 

 

Grégoire Y, Trencia G. 2007. Influence de 

l’ombrage produit par la végétation riveraine sur la 

température de l’eau: un paramètre d’importance 

pour le maintien d’un habitat de qualité pour le 

poisson. Ministère des Ressources Naturelles et de 

la Faune, Secteur Faune Québec. Direction de 

l’aménagement de la faune de la région de la 

Chaudière-AppaLaches. 19p et 4 annexes. 

 

Hammer Ø, Harper DAT, Ryan PD. 2001. Past: 

Paleontological Statistics Software Package for 

Education and Data Analysis. Palaeontologia 

Electronica 4(1), art. 4:9, 178kb. 

 

Haslam SM, Wolseley PA. 1987. River plants of 

Western Europe. The macrophytic vegetation of water 

courses of the European Economic Community. 

Cambridge Univ. 512p. 

 

Janssen A, Hilt S, Kosten S, De Klein Jeroen, 

Paerl H, Van de Waal D. 2020. Shifting states, 

shifting services: Linking regime shifts to changes in 

ecosystem services of shallow lakes. Freshwater 

Biology. DOI: 10.1111/fwb.13582. 

 

Jobin B, Langevin R, Allard M, Labrecque S, 

Dauphin D, Benoit M, Aquin P. 2013. Évaluation 

d’une approche d’analyse du paysage pour planifier la 

conservation des habitats des oiseaux migrateurs et 

des espèces en péril dans l’écozone des Plaines à 

forêts mixtes : étude de cas au lac Saint-Pierre – 

Rapport méthodologique. Environnement Canada, 

Service canadien de la faune, région du Québec, 

Québec. Rapport non publié. 196p. et annexes. 

 

Kassas M. 2002. Biodiversity: Gaps in knowledge. 

The Environmentalist 22, 43–49. 

 

Khedr AHA, El-Demerdach MA. 1997. 

Distribution of aquatic plants in relation to 

environmental factors in the Delta. Aquatic Botany 

56(1), 75-86. 

 

Kouam Kenmogne GR, Mpakam HG, Ayonghe 

Ndonwy S, Djomoudou Bopda SL, Ekodeck 

GE. 2006. Gestion intégrée des ressources en eau et 

objectifs du millénaire pour le développement en 

Afrique : Cas du Cameroun. VertigO, la revue 

électronique en sciences de l'environnement 7(2), 

12p. 

 

Leclercq L, Maquet B. 1987. Deux nouveaux 

indices chimique et diatomique de qualité de l’eau 

courante. Application au Samson et à ses affluents 

(Bassin de la Meuse Belge). Comparaison avec 

d’autres indices chimique, biocénotique et 

diatomique. Inst. Roy. Sci. Nat. Belg. 38, 1-112. 

 

Lévêque C. 1996. Ecosystèmes aquatiques. Paris : 

Hachette, 160p. (Les Fondamentaux ; 77). ISBN 2-01-

14-5126-4. 

 

Lévêque C. 1999. Réponses aux conditions 

extrêmes. In Lévêque C, Paugy D (Eds.), Les poissons 

des eaux continentales africaines, 191-198p. 

 

Mandaville SM. 2002. Benthic Macroinvertebrates 

in Freshwaters-Taxa Tolerance Values, Metrics, and 

Protocols. Project H-1. Soil et Water Conservation 

Society of Metro Halifax, 128p. 

 



J. Bio. & Env. Sci. 2024 

 

175 | Nyamsi Tchatcho et al. 

Moisan J. 2010. Guide d’identification des 

principaux Macroinvertébrés Benthiques d’eau douce 

du Québec, 2010 - surveillance volontaire des cours 

peu profonds. Direction du suivi de l’état de 

l’environnement, Ministère du Développement 

Durable, de l’Environnement et des Parcs. ISBN13: 

978-2-550-58416-2, 82p. 

 

Morin-Crini N, Winterton P, Trunfio G, Torri 

G, Louvard N, Girardot S, Hutinet X, Crini G. 

2017. Paramètres chimiques de l’eau et rejet 

industriels. In: Eaux industrielles contaminées. 

Tresses universitaires de Franche-Comté, 103-144p. 

 

Ngouonpe L. 2010. Problématique de la création 

des aires protégées au Cameroun : cas du Parcours 

Vita de Douala. Mémoire de DESS en Gestion 

Urbaine, Université de Yaoundé II, 62p. 

 

Nwamo RD. 2019. Evaluation de l’état écologique 

des cours d’eau de la ville de Douala: cas des rivières 

Kondii et Tongo Bassa. Thèse de Doctorat PhD 

soutenue le 02 mai 2019. Faculté des Sciences, 

Université de Douala, Cameroun, 140-141p. 

 

Nyamsi Tchatcho NL. 2018. Macroinvertébrés 

Benthiques du réseau hydrographique de la Méfou : 

habitat, diversité et dynamique des peuplements, 

évaluation de l’intégrité biologique des cours d’eau. 

Thèse de Doctorat PhD soutenue à la Faculté des 

Sciences de l’Université de Yaoundé I, 202p. 

 

Nyamsi Tchatcho NL, Nana PA, Koji E, 

Tchakonté S, Lando Zangue YE, Jeunemi Keu 

P, Bricheux G, Sime-Ngando T. 2024. Benthic 

Macroinvertebrate Communities as Indicator of the 

Water Quality of a Suburban Stream in the Littoral 

Region of Cameroon. Pollutants 4, 251–262. 

 

Papas P. 2007. Effect of Macrophytes on aquatic 

invertebrates a literature review. Freshwater Ecology, 

Arthur Rylah Institute for Environmental Research, 

Technical Report Series No. 158, Department of 

Sustainability and Environment, Melbourne; 

Melbourne Water, Melbourne, Victoria. 

PDU/POS Douala. 2011. Plan Directeur 

d’Urbanisation de Douala à l’horizon 2035. Rapport 

sommaire de la Communauté Urbaine de Douala. 

CUD-Groupe Huit-AS Consultant. 

 

Pellet B. 2005. Rôle de la matière organique 

particulaire dans la contamination des organismes 

aquatiques : piège ou vecteur des micropolluants ? 

Master2 Sciences de l’Univers, Environnement, 

Ecologie, Université Pierre et Marie Curie, 49p. 

 

Rennie MD, Jackson LJ. 2005. The influence of 

habitat complexity on littoral invertebrate 

distributions: Patterns differ in shallow prairie lakes 

with and without fish. Canadian Journal of Fisheries 

and Aquatic Science 62, 2088–2099. 

 

Rodier J, Legube B, Marlet N, Brunet R. 2009. 

L’analyse de l’eau. 9e édition, Dunod, Paris, France, 

1579p. 

 

Souchon Y, Nicolas V. 2011. Barrages et seuils : 

principaux impacts environnementaux. Rapport final 

Onema/Cemagref, Lyon, 28p. 

 

Tachet H, Richoux P, Bournaud M, Usseglio-

Polatera P. 2010. Invertébrés d’eau douce: 

systématique, biologie et écologie. CNRS édition, 

Paris, France, 588p. 

 

Taniguchi H, Nakano S, Tokeshi M. 2003. 

Influences of habitat complexity on the diversity and 

abundance of epiphytic invertebrates on plants. 

Freshwater Biology 48, 718–728. 

 

Willby G. 2000. Attribute-based classification of 

European hydrophytes and its relationship to habitat 

utilization. Freshwater Biology 43, 43-74. 

 

Wilzbach MA, Cummins KW, Hall JD. 1986. 

Influence of habitat manipulations on interactions 

between cutthroat trout and invertebrate drift. 

Ecology 67, 898–911. 

 

Zimmer KD, Hanson AM, Butler MG. 2000. 

Factors influencing invertebrate communities in 

prairie wetlands: A multivariate approach. Canadian 

Journal of Fisheries and Aquatic Science 15, 65-79. 


