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ABSTRACT 

 

Phytoplankton of the Adzopé reservoir was investigated from May 2008 to February 

2009. Samples were taken seasonally from 4 sampling stations. A total of 212 taxa belonging 

to 6 divisions have been identified, including Chlorophyta (35.38 % of taxa), Euglenophyta 

(29.25 %), Bacillariophyta (18.40 %), Cyanoprocaryota (10.85 %), Xanthophyta (5.19 %) and 

Pyrrhophyta (2.36 %). The greatest species richness was found in the central zone at S3 (205 

taxa) and the smallest was recorded in the upper zone at station S1 (165 taxa). In the 

remaining stations were collected 173 (S2) and 195 (S4) taxa. At all the stations, the 

phytoplankton community was typically dominated by the pelagic-benthic species of 

Bacillariophyta (17 taxa) and pelagic species of Euglenophyta (43 taxa) and Chlorophyta (41 

taxa). Spatio-temporal patterns of phytoplankton groups showed that Euglenophyta and 

Chlorophyta were permanent groups whatever the stations and seasons except stations S1 and 

S2 in long rainy season, where Chlorophyta accounted for 9.1 and 12.5 % of sporadic taxa 

respectively.  
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INTRODUCTION 

 

 Phytoplankton is usually at the base of aquatic food web and is the most important 

factor for production of organic matter in aquatic ecosystem. Most reservoirs will require 

significant amount of phytoplankton to have productive and sustainable fisheries. The 

interplay of physical, chemical and biological properties of water most often lead to the 

production of phytoplankton, while their assemblage (composition and distribution) is also 

structured by these factors. The importance of phytoplankton in tropical reservoir ecosystems 

include its use in estimating potential fish yield (Descy et al., 2005), productivity (Park et al., 

2003), water quality (Walsh et al., 2001), energy flow (Simciv, 2005), trophic status 

(Reynolds, 1999) and management (Beyruth, 2000). These reservoirs are increasingly 

threatened by human activities (Cecchi, 2007; Descy and Sarmento, 2008). In Côte d’Ivoire, 

about 500 small reservoirs have been constructed on most river systems for water supplies 

and are presently considered to be threatened (Aka et al., 2000). In spite of this, little is 

known about the ecology of small reservoirs in Côte d’Ivoire, even though many aquatic 

habitats are being degraded by pollution, siltation and other human activities (Cecchi, 2007). 

Water resources in these reservoirs are utilized for drinking, washing, bathing, and irrigation 

purposes. They receive run-off and wastewater discharges from agriculture and domestic uses. 

The only published account of Ivorian small reservoirs, a survey of the reservoir of Agboville, 

clearly showed the impact of river regulation, pollution and emphasized the need for further 

investigations (Gone et al., 2010). Therefore, the present investigation has attempted to study 

the water quality in relation to the phytoplankton in the reservoir of Adzopé. This reservoir 

was selected because it is surrounded by Adzopé city and there are major activities in the 

vicinity on its catchment.  

The literature on freshwater algae of Ivory Coast is scarce and limited to a few areas. 

Vast areas remain unexplored. In addition the extreme diversity of aquatic ecosystems 

necessitates a constant knowledge of freshwater algae. Most of the inventory works in the 

stagnant waters were conducted in large hydroelectric reservoirs (Traoré, 1979; Ouattara et 

al., 2000) or hydro-agricultural (Uherkovich and Rai, 1977; Cecchi, 2007). In shallow 

reservoirs this type of study is rare so an overview is failing us on algae. The only works on 

these ecosystems are not limited only to those of Bourrelly (1961) in some ponds and Da et 

al. (1997, 1999) in fish ponds. In shallow Adzopé’s reservoir or pressure from human is 

notable, it seems interesting to assess the diversity of phytoplankton community.  
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 The aim of this study was to examine the phytoplankton variability throughout year in 

Adzopé’s reservoir. 

 

MATERIAL AND METHODS 

 

Study area and sampling stations 

 

 Adzopé Reservoir (6°10’52" and 6°12’15" N and 3°85’65" and 3°86’73" W) is located 

in the south-east of Côte d’Ivoire that belongs to the subequatorial zone (Iltis and Lévêque, 

1982), characterized by four climatic seasons: long rainy season (April-July); short dry season 

(August-September); short rainy season (October-November); long dry season (December-

March). It is led by the temporary rivers inflow and direct run-off during the rainy season. 

The dwelling sewage flows though permanently into the reservoir. The total area of the 

reservoir is estimated at 61.44 hectares. The reservoir has a mean depth of 4.91 m and a 

length of about 2 km. Bank around the reservoir is often occupied by dwelling and market 

gardening. The hydrological regime of this reservoir depends on precipitations.  

 Four representative stations (S1, S2, S3, S4) were sampled according to the 

longitudinal gradient (Fig. 1). S1 was located in the upper zone of the reservoir (close to 2.7 

m average depth), S2 (4.1 m) and S3 (6.3 m) in the central zone, and S4 (6.5 m) in a down 

zone, near the dyke. 

 

 
Figure 1 Adzopé reservoir showing the sampling sites  

(UTM, Universal Transverse Mercator) 
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Sampling and identification of phytoplankton 

 

 At each station, four samplings were carried out in order to represent the four climatic 

seasons: May 2008 for long rainy season (LRS), September 2008 for short dry season (SDS), 

November 2008 for short rainy season (SRS) and February 2009 for long dry season (LDS) 

(Fig. 2).  

 

 
Figure 2 Monthly rainfall data from May 2008 to March 2009 recorded at the study area 

obtained from the SODEXAM. The arrows indicate the sampling periods 

 

 For each sample, sub-samples of 50 mL were gathered between 06:00 and 09:00 AM 

with 2.5 L Van Dorn bottle from the surface of water and preserved with 200 µL Lugol’s 

solution. These samples were examined in the laboratory using an OLYMPUS BX40 

microscope equipped with tracing and measuring devices. Before microscopic identifications, 

organic substances on the samples were removed using HNO3
- for diatoms (Leclercq and 

Maquet, 1987; Rumeau and Coste, 1988; Prygiel and Coste, 2000). The species were 

identified under microscope OLYMPUS BX40 and classification was done with standard 

works (Compère, 1989; Ouattara et al., 2000) and more specific literature (Couté and Iltis, 

1981; Carter and Denny, 1982; Komárek and Fott, 1983; Compère, 1986; Krammer and 

Lange-Bertalot, 1991; Uherkovich, 1995; Da et al., 1997; Marin et al., 2003; Komárek et 

al., 2003, Komárek and Anagnostidis, 2005).  
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Data analysis 

 

 Grouping of phytoplankton species in terms of frequency coefficient was used 

following frequency groups to show the presence frequency of species in the community 

during the year. Three frequency groups were noted according to value of F (Dajoz, 2000) :     

F > 50 % : continuous species; 25 % < F < 50 %: common species; F < 25 % : rare species in 

the community. Frequency was calculated with the following equality:  

100
t

i

F
FF  

Fi: presence number of i species in total sampling; Ft: total number of sampling of whole 

species. 

 

RESULTS AND DISCUSSION 

 

Phytoplankton composition 

 

 The phytoplankton of Adzopé reservoir consisted of 212 taxa belonging to six 

divisions: Cyanoprocaryota, Euglenophyta, Chlorophyta, Pyrrhophyta, Xanthophyta and 

Bacillariophyta. Chlorophyta (75 taxa, 35.38%) and Euglenophyta (62 taxa, 29.25%) were 

more represented in the phytoplankton. The remaining divisions were as follows: 

Bacillariophyta (39 taxa, 18.40%), Cyanoprocaryota (23 taxa, 10.85%), Xanthophyta (11 taxa, 

5.19%) and Pyrrhophyta (5 taxa, 2.36%). A list of main phytoplankton species is given in 

Table 1. In terms of species number, Chlorophyta and Euglenophyta were more diversified 

followed by Bacillariophyta and Cyanoprocaryota. A total of 79 genera were found in the 

phytoplankton with Chlorophyta, Bacillariophyta and Cyanoprocaryota having the highest 

genera each, while Euglenophyta and Xanthophyta had 6 genera respectively. Pyrrhophyta 

was the last with three genera. Among Chlorophyta, Chlorococcales with 48 taxa were more 

diversified. The following genera are richest in terms of species: among the Chlorococcales - 

Scenedesmus (9 taxa), Tetraedron (9 taxa) and Dictyosphaerium (4 taxa). Among the 

Euglenophyta, genus Trachelomonas was the most taxa-rich group with 29 taxa, followed by 

Phacus (19 taxa), Euglena and Strombomonas with 4 taxa each. The other groups were more 

represented by: 11 taxa belonging to Naviculales following by 8 taxa of Cymbellales and 7 

taxa of Bacillariales from Bacillariophyta; 17 taxa of Chroococcales from Cyanoprocaryta; 8 

taxa of Mischococcales from Xanthophyta and 2 taxa of Cryptomonadales and Gymnodiniales 
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each from Pyrrhophyta. Among Bacillariophyta, the genera Pinnularia and Nitzschia with 6 

taxa each, Eunotia (5 taxa) and Gomphonema (4 taxa) were more diversified. Genus 

Microcystis (4 taxa) was superior to the other genera in terms of diversity from 

Cyanoprocaryota. The Xanthophyta were composed mainly of genus Pseudostaurastrum with 

3 taxa. The greatest diversity of Pyrrhophyta species was found mainly for the genera 

Cryptomonas and Karenia with 2 taxa each. 

 The highest number of taxa (205) was recorded in central zone at station S3, while the 

lowest number of taxa (165) was found in upper zone at station S1. In the remaining stations 

were collected 173 (S2) and 195 (S4) taxa. Among phytoplankton algae, 145 taxa (68.40%) 

were common to all stations. They are mainly Chlorophyta (47 taxa), Euglenophyta (43 taxa), 

Bacillariophyta (33 taxa), Cyanoprocaryota (15 taxa), Pyrrhophyta and Xanthophyta with 3 

taxa each. According to the results of frequency coefficients in the community structure of the 

phytoplankton species, 61, 60 and 61% were common in stations S1 (upper zone), S2 (central 

zone) and S4 (down zone) respectively. At these same stations, percentage of continuous 

species covered 39, 40 and 39% of the taxinomic richness. On the other hand, in station S3, 

rare species (85 taxa, 41%) were more numerous than continuous (67 taxa, 33%) and common 

(53 taxa, 26%) species respectively.  

 The distribution of the phytoplankton algae in the different habitat of stations is 

summarized in Table 2. Bacillariophyta with 11 taxa at all stations were more represented in 

the benthic habitat while 17 taxa at S1, 18 taxa at stations S2 and S4 respectively, 20 taxa at 

S3 were more diversified in both pelagic and benthic habitat. Euglenophyta and Chlorophyta 

were exclusively pelagic at all stations of Adzopé’s reservoir. A proportion rather close to 

Cyanoprocaryota and Bacillariophyta was noted in both pelagic and benthic habitat at station 

S1. In contrast, a large diversity of Euglenophyta (41%) and Chlorophyta (40%) was observed 

exclusively in the pelagic zone. A similar proportion of Euglenophyta and Chlorophyta in 

stations S2, S3 and S4 to that of S1 were obtained. 
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Table 1 List of main phytoplankton species in Adzopé’s reservoir. 

TAXONS Habitat F 

CYANOPROCARYOTA B P B+P S1 S2 S3 S4 

Anabaena constricta Szafer (Geitler)  ****  Co Co Co Co 

EUGLENOPHYTA        

Euglena oxyuris Schm.  ****  Co Co Co Co 

Lepocinclis acus (O. F. Müller) Marin et 

Melkonian 

 ****  Co Co Co Co 

Lepocinclis texta (Duj.) Lemm. emend. Conrad  ****  Co Co Co Co 

Phacus acuminatus Stokes  ****  Co Co Co Co 

Phacus tortus (Lemm.) Skv.  ****  Co Co Co Co 

Phacus sesquitortus Pochm.  ****  Co Co Co Co 

Phacus suecicus Lemm.  ****  Co Co Co Co 

Phacus sp.  ****  Co Co Co Co 

Trachelomonas volvocina Ehr.  ****  Co Co Co Co 

Trachelomonas oblonga Lemm.  ****  Co Co Co Co 

Trachelomonas hispida var. coronata Lemm.  ****  Co Co Co Co 

Trachelomonas hispida var. crenulaticollis 

(Mask.) Lemm. 

 ****  Co Co Co Co 

Trachelomonas raciborskii Wol.  ****  Co Co Co Co 

Trachelomonas lefevrei Defl.  ****  Co Co Co Co 

CHLOROPHYTA        

Monoraphidium arcuatum (Korš.) Hind.   **** Co Co Co Co 

Crucigeniella crucifera (Wolle) Kom.  ****  Co Co Co Co 

Crucigenia tetrapedia (Kirchn.) W. & West  ****  Co Co Co Co 

Scenedesmus obtusus Mey. f. alternans  ****  Co Co Co Co 

Scenedesmus acutiformis Schröd.  ****  Co Co Co Co 

Tetraedron triangulare Korš.  ****  Co Co Co Co 

Staurastrum volans West  ****  Co Co Co Co 

Cosmarium contractum Kirchn.  ****  Co Co Co Co 

PYRROPHYTA        

Karenia sp. 2  ****  Co Co Co Co 

Peridinium cinctum (O.F. Müller) Ehrenbg.  ****  Co Co Co Co 



JMBFS  / Adon et al. 2012 : 1 (5) 1189-1204 

 
 

  1196  
  

BACILLARIOPHYTA        

Fragilaria crotonensis Kitton  ****  Co Co Co Co 

Ulnaria biceps (Kütz.) Comp.  ****  Co Co Co Co 

Ulnaria ulna (Nitzsch) Comp.  ****  Co Co Co Co 

Nitzschia palea (Kütz.) Smith ****   Co Co Co Co 

XANTHOPHYTA        

Goniochloris mutica (Br.) Fott  ****  Co Co Co Co 

Tetraëdriella gigas (Pascher) Fott  ****  Co Co Co Co 
Legend:  

B: benthic; P: pelagic; F: percentage of occurrence; ****: presence at all stations; Co: continuous species; S1, 

S2, S3 and S4: stations 
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Table 2 Distribution of the phytoplanktonic phyla in different stations of Adzopé’s reservoir. 

 Stations 

 S1 S2 S3 S4 

Phyla T B P Pe P B 

+ 

P 

P T B P Pe P B 

+ 

P 

P T B P Pe P B 

+ 

P 

P T B P Pe P B 

+ 

P 

P 

Cyano 16 1 7 12 10 5 17 19 2 13 11 9 7 21 23 2 12 13 9 8 22 20 2 12 13 9 6 18 

Eugle 50 0 0 50 41 0 0 52 0 0 52 42 0 0 59 0 0 59 40 0 0 58 0 0 58 40 0 0 

Chloro 57 3 20 49 40 6 21 57 2 13 49 39 6 18 73 4 24 61 41 8 22 70 4 24 59 41 7 21 

Pyrrho 3 0 0 3 2 0 0 3 0 0 3 2 0 0 5 0 0 5 3 0 0 5 0 0 5 3 0 0 

Bacill 35 11 73 5 4 17 59 35 11 74 5 4 18 55 38 11 65 5 3 20 56 36 11 64 5 3 18 55 

Xanth 4 0 0 3 2 1 3 7 0 0 5 4 2 6 7 0 0 6 4 0 0 6 0 0 4 3 2 6 

Total 165 15 100 122 100 29 100 173 15 100 125 100 33 100 205 17 100 149 100 36 100 195 17 100 144 100 33 100 
Legend:  

Cyano: Cyanoprocaryota; Eugle: Euglenophyta; Chloro: Chlorophyta; Pyrrho: Pyrrophyta; Bacill: Bacillariophyta; Xanth: Xanthophyta; T: Total; B: benthic; Pe: pelagic; P: 

proportion in terms of richness of the species in the community 
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Spatio-temporal patterns of phytoplankton in Adzopé’s reservoir 

 

 The seasonal distribution in phytoplankton of the four stations in Adzopé’s reservoir 

was presented in Figure 3. Euglenophyta and Chlorophyta were most predominant group, 

followed by Xanthophyta. Cyanoprocaryota, Pyrrhophyta and Bacillariophyta were the least 

diverse group varying between 0 and 18% of the total taxinomic richness and represented at 

all stations sporadic taxa. Their proportions were ranged between 4 and 18% for 

Cyanoprocaryota, between 0 and 6% for Pyrrhophyta and between 0 and 8.5% for 

Bacillariophyta. In contrast, Euglenophyta and Chlorophyta were permanent group at all 

stations and seasons except stations S1 and S2 in long rainy season, where Chlorophyta 

accounted for 9.1 and 12.5% of sporadic taxa respectively. Among Xanthophyta, permanent 

taxa were observed at stations S1 in long rainy season (14 taxa, 29.79%) and long dry season 

(23 taxa, 37%), S2 during long dry season (16 taxa, 27.59%) and station S4 in short dry 

season (29 taxa, 35.80%) and long dry season (12 taxa, 25%). Others taxa were sporadic. 

 

 
Figure 3 Spatial and seasonal distribution of the specific richness from Adzopé reservoir 
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DISCUSSION 

  

The algal flora from Adzopé’s reservoir can be considered as rich in the number of 

taxa (212). This richness may be related to the fact that the waters of the reservoir are 

stagnant. Indeed, the development of phytoplankton communities is highly dependent on the 

stability of the water column. In addition, the stagnant nature of the lakes promotes biological 

processes such as complete cycles of reproduction and development of algae (Ouattara, 

2000). This diversity of taxa is higher than that obtained by Bouvy et al. (1998) in three 

shallow reservoirs in northern of Côte d'Ivoire (54 taxa), David and David (2002) in Lake 

Naivasha from Kenya (170 taxa), Bouvy et al. (2006) in Lake Guiers from Senegal (111 

taxa), Abbas (2009) in the reservoir Himreen from Iraq (98 taxa). This difference could be 

allotted to the sampling procedure used in these aquatic ecosystems. Indeed, these authors for 

the majority carried out a sampling on the water surface (epilimnion). In our study, surface 

water sampling was realized, but particularly both nycthemeral cycle and vertical sampling 

were carried out contributing to collect a number of taxa which would enrich the 

phytoplanktonic community. 

 In terms of species composition, Chlorophyta and Euglenophyta are the most 

diversified at all stations of Adzopé’s reservoir. This diversity of Chlorophyta and 

Euglenophyta has been reported in Samuel reservoir, Brazil (Matsumura-Tundisi et al., 

1989), in Petit-Saut reservoir, Guyane Française (Vaquer et al., 1997), in shallow reservoirs 

from central and northern of Côte d'Ivoire (Bouvy et al., 1998; Arfi et al., 2001), in the lake 

Guiers, Senegal (Bouvy et al., 2006), and in the waters of lakes flood plains of Brazil 

(Nabout et al.,. 2006). The high number of Chlorophyta is due to high diversity of 

Chlorococcales (54 taxa) observed in this group. In addition, the physical and chemical 

characteristics of reservoir are favorable a specific diversification of Chlorophyta. Indeed the 

Chlorophyta are typically thermophilous and photophilic (Cabioc'H et al., 1992; Sheath and 

Wehr, 2003). The high diversity of Euglenophyta can also be explained by the impact of 

external and internal flows in the reservoir so the organic matter available (Kim and Boo, 

1998; Dia and Reynaud, 1982). 

 The floristic composition of different stations from Adzopé’s reservoir is similar. 

Similarity may be related to the similarity of physical and chemical parameters necessary for 

their development in all stations sampled. This result is also observed in the Oyun reservoir of 

Nigeria (Moshood, 2009). However, the phytoplankton composition showed that 

Bacillariophyta are diversified in the pelagic-benthic habitat than exclusively in the benthos. 
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Bacillariophyta are more diversified in freshwater since they have the capacity to increase 

with the mixture of the water column (Smayda, 1997; Smayda and Reynolds, 2001). 

Moreover, the mixture of the water column would favour the pulling up of Bacillariophyta of 

the supports which could’s be there. Adon et al. (2011) has reported that the reservoir 

examined in this study is too shallow to stratify thermally and is all well mixed system.  

 Although the general inventory of the phytoplanktonic algae for Adzopé’s reservoir is 

not exhaustive, this study provides essential elements to the knowledge of phytoplankton from 

reservoir which there are only partial inventories made by Kouassi et al. (2010). 

 

CONCLUSION 

 

Phytoplankton data in tropical shallow reservoir are scarce. The present study 

allowed drawing up a first inventory of phytoplankton taxa of the Adzopé reservoir and 

proposes a pattern of the spatio-temporal variability of the phytoplankton community. The 

algal flora was rich in the number of taxa (212) due to the fact that the waters of the reservoir 

are stagnant. This was also related to the sampling method used in this study. Whatever the 

station and seasons, Euglenophyta and Chlorophyta were permanent groups probably related 

to the environmental conditions which theirs are favorable. In contrast, Bacillariophyta       

(17 taxa) were the most diversified in the pelagic-benthic habitat than exclusively in the 

benthos because of their capacity to proliferated with the mixture of the water column. 
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