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Owena Reservoir was established along Owena River primarily to supply water to Ondo and Akure 
towns during the dry season. The river receives domestic wastes such as faeces, laundry wastes and 
cassava peels, while run-offs from chemically sprayed agricultural farms enter into the reservoir. 
Despite increasing anthropogenic activities in the river and reservoir, there is dearth of information on 
their phytoplankton. The aim of this study was to investigate the abundance and diversity of 
phytoplankton of Owena River and Reservoir in order to provide information for effective management. 
Monthly sampling was carried out from nine randomly selected sites on Owena River (6) and Reservoir 
(3) from June 2007 to July 2009. Plankton net (55µm mesh size) was used for collection of 
phytoplankton, which were then identified and counted microscopically. Shannon Weiner (H) and 
Evenness (e) indices were used to determine phytoplankton diversity. Data were analysed using 
descriptive statistics, Pearson correlation coefficient and ANOVA. Twenty one phytoplankton taxa 
belonging to eleven genera of Chlorophyceae, five Bacillariophyceae, three Euglenophyceae and two 
Cyanophyceae were encountered; Chlorophyceae (51.3%) being most abundant. Tetraspora cylindrical 
(51.3%) was the most dominant species, while the euglenoid, Phacus brevicauda (3.5%) was the least 
abundant. Pollution tolerant phytoplankton included the diatoms, Navicula crucicula, Nitzschia 
acicularia and also Phacus brevicauda in river and reservoir Higher Shannon index (4.36 and 3.64) and 
Evenness index (3.64 and 2.02) for phytoplankton respectively. The lower diversity of phytoplankton in 
the river suggests that it is more impacted by anthropogenic activities than the reservoir. There is need 
for enforcement of management policies against dumping of wastes into the river.   
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INTRODUCTION  
 
The total surface area of water bodies in Nigeria is 
estimated to be about 14,991,900 hectares (149,919km

2
) 

and this constitutes about 15.9% of the total area of 
Nigeria (Ita, 1993). Freshwater bodies are habitats for 
diverse arrays of organisms ranging from plankton, 
nekton and other aquatic organisms. These water bodies 
are often used for the disposal of industrial and 
anthropogenic effluents on the wrong assumption that 
aquatic ecosystems have self-purifying ability (Fakayode, 
2005, Adeogun et al., 2011). 

Phytoplankton  communities  are  major  producers  of 
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organic carbon in larger rivers; they are food source for 
planktonic consumers and may represent the primary 
oxygen source in many low gradient rivers (Wehr and 
Descy, 1998). According to Reynold (2006), 
phytoplankton is responsive to excessive supplies of 
inorganic nutrients and may pose problems in long 
stretches of rivers with cultural eutrophication. The 
knowledge of the algae in the environment could be 
useful in predicting the movement of herbivorous fishes 
(Ikusemiju and Olaniyan, 1977). Algae are good bio-
indicators of pollution and perturbation in any aquatic 
ecosystem. The use of organisms for monitoring pollution 
is based on the belief that natural unpolluted 
environments are characterized by balanced biological 
conditions  and  contains  a  great  diversity  of  plant  and  
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animal life with no species dominating (Ruivo, 1972). 

Several works have been done on the diversity and 
abundance of aquatic fauna in water bodies, Ondo state 
such as, Oke (1998): Plankton Diversity, abundance and 
productivity in the Owena Reservoir, Southwest Nigeria, 
Olaniyan (2010): Physico-chemical parameters and 
Plankton of Owena River, Ondo state. A checklist of 
various prawn families have been documented on 
Igbokoda River (Adebola et al, 2012). Despite the studies 
on aquatic fauna in Owena River, there is dearth of 
information on the Phytoplankton of Owena River and 
Reservoir. Therefore, the aim of this research is to 
determine the taxa composition of phytoplankton in 
Owena River. 
 
 
Study area  
 
This study was conducted in Owena River and its 
reservoir, (Idanre/Owena Local Government Area of 
Ondo State) Southwest, Nigeria, The area lies between 
latitudes 7º.00´ -7º.30

´
N and longitudes 5º.00

´
-5º.30´E. 

The reservoir from Onipepeye is approximately 25 km 
west of Akure the capital of Ondo State (Fig1). The 
average annual rainfall and temperature of the area are 
100±40cm and 28

0
C

 
respectively (Oke, 1990). It has a 

distinct rainy season from April/May to October, and a dry 
season from November to March. The heaviest rains 
occur between June and October with occasional break 
in August; November to February is completely rain-free 
(Oke, 1990). The Owena reservoir was constructed in 
1966 primarily to supply potable water to the people of 
Ondo, Ekiti and its environs (Olaniyan, 2010). 

Artisanal fisheries activities were not left out in this 
area. Reasonable numbers of the populace earned their 
living through daily fishing with traps sets, cast nets, hook 
and line. Fish species in the reservoir include, Tilapia 
zillii, Oreochromis niloticus, Channa obscura, Clarias 
gariepinus, Sarotherodon galileaus, Mormyrus rume, 
Hepsetus odoe (Oke, 1990). Other anthropogenic 
activities in the area include washing of clothes and 
agricultural tools into streams and rivers, spraying of 
agricultural chemicals on tree crops, defecation and 
deposition of wastes into streams and rivers (Olaniyan, 
2010). 
 
 
Sampling stations 
 
Nine sampling stations (1-9) were established and 
studied (Fig1) represent the Inflow Station (1-3), the 
Reservoir Station (4-6) and the Outflow Station (7-9). 
Stations 1-3 were about 3km upstream the reservoir, 
while, the reservoir comprising Stations 4-6  were about 
50m a part from one another. 7-9 representing the 
outflow Station was about 1km downstream (Figure 1). 

 
 
 
 
METHODOLOGY 
 
Collection of samples and analyses 
 
Samples for phytoplankton analyses were collected by 
straining 100 litres of water from each station through a 
plankton net of 55µm mesh size and each concentrated 
sample was preserved with 4% formalin in the field 
according to Onyema (2007).The preserved plankton 
samples were allowed to settle first and decanted 0.1mL 
of the sample was withdrawn using a pipette and 
observed under the microscope. Keys and guides 
provided by Edmondson (1959), Needham and Needham 
(1975), Jeje and Fernando (1986), Egborge and Chigbu 
(1988), Akinbuwa (1988, 1999), Egborge (1994b), 
APHA/AWWA/WEF (1998) and Nwankwo (2004) were 
used for identification of the phytoplankton species. 
Analyses were carried out in the Hydrobiology Laboratory 
of Obafemi Awolowo University and Central Research 
Laboratory, Obafemi Awolowo University, Ile-Ife, Osun 
State. 
 
 
Data analysis 
 
Descriptive statistic, ANOVA, Duncan multiple range, 
Shannon-Weiner diversity index and evenness were 
determined using PAST. 
 
 
RESULTS 
 
Phytoplankton composition 
 
A checklist of the phytoplankton species identified in 
River Owena and Reservoir are listed in Table 1. Twenty 
one phytoplankton species belonging to four groups were 
recorded during the study period; eleven species of 
Chlorophyceae, five species of Bacillariophyceae, three 
species of Euglenophyceae, two species of 
Cyanophyceae. The Chlorophyceae constituted 51.3% of 
the total phytoplankton identified during the study period 
(Table 2). Amongst them, Coelastrum morus has the 
highest percentage abundance (7.6%) for rainy season 
while, Coelastrum setaceum, accounted for 6.1% for dry 
season. The least amongst this family was Chaetophora 
attenuate with 3.3% and 4.8% of the phytoplankton 
abundance for dry season and rainy season respectively 
(Table 3). Bacillariophyceae constituted 26.4% of the 
total phytoplankton abundance (Table 2). Navicula 
crucicula has the highest percentage (6.2%) abundance 
for dry season while, Fragilaria construens accounted for 
5.8% for rainy season. The least amongst this family was 
Nitzschia acicularis with 4.9% abundance for dry season, 
while, Nitzschia acicularis with 4.5% least abundance for 
rainy  season (Table  3).  Euglenoaphyceae  constituted  
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Figure 1. Owena Reservoir Showing the Sampling Stations. 

 
 
 
12.4% of the total phytoplankton abundance (Table 2). 
Amongst them, Trachelomonas gibberosa has the 
highest percentage abundance composition. It accounted 
for 4.3% of the total phytoplankton in the dry season 
while, Trachelomonas ensifera accounted for 4.8% for 
rainy season. Phacus brevicauda constituted the least 
percentage abundance composition. It accounted for 
3.2% of the total phytoplankton in the  dry  season  and  

3.8% in the rainy season (Table 3). Cyanophyceae 
constituted 6.1% of the total phytoplankton (Table 2). 
Gomphospharia lacustria and Aphanocapsa delilatissima 
have the highest percentage abundance (3.2%) for dry 
season respectively.while; Gosphosparia lacustria has 
the least percentage abundance (2.8%) for rainy season.    

The highest number of individuals for phytoplankton 
was recorded for  outflow  (244)  during  the  dry  season,  
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Table 1. A checklists of Phytoplankton recorded from River Owena and Reservoir 2007 to 2009.  
 

Cyanophyceae Bacillariophyceae Chlorophyceae Euglenophyceae 

Gomphospharia lacustria 

Aphanocapsa delilatissima  

 

Navicula crucicula 

Asterionella formosa 

Nitzschia aciculris 

Fragilaria construens 

Eunotia tautoniensis 

 

Coelastrum morus 

Coelastrum setaceum 

Tetraspora cylindrical 

Closterium gracile 

Closterium incurvum 

Closterium pronum 

Netrium obesa 

Actinastrum hantschii 

Draparnastrum glomerata 

Chaetophora attenuate 

Gonatozygon aculeatum 

Trachelomonas gibberosa 

Trachelomonas ensifera 

Phacus brevicauda 

 

 
 
 

Table 2. Percentage composition of phytoplankton groups for the stations during the study period. 

 

Station  Chlorophyceae (%) Bacillariophyceae (%) Euglenophyceae (%) Cyanophyceae (%) 

Inflow 55.3 25.6 12.9 6.0 

Reservoir 49.0 28.7 12.3 6.2 

Outflow 49.6 25.0 11.9 5.9 

% Total 
abundance 

51.3 26.4 12.4 6.1 

 
 
 
while the lowest value (98) was recorded for Reservoir. 
The highest Margalef (d) value (4.36) was recorded for 
Reservoir, while the lowest value (3.64) was recorded for 
outflow during the dry season. The highest Shannon (H) 
value (3.02) was recorded for outflow station during the 
dry season, while the lowest value (3.00) was recorded 
for Reservoir. The Evenness (E) shows the same value 
(0.99) for inflow, reservoir and outflow stations during the 
dry season Table 3. The highest number of individual for 
phytoplankton was recorded for outflow (610) during the 
rainy season, while the lowest value (4.82) was recorded 
for inflow. The highest Margalef (d) value (3.24) was 
recorded for inflow, while the least value (3.12) was 
recorded for outflow during the rainy season. The highest 
Shannon (H) value (3.23) was recorded for inflow, while 
the least value (3.02) were recorded for reservoir and 
outflow stations respectively. The highest Evenness (E) 
value (1.00) was recorded for inflow, the least value 
(0.99) were recorded for reservoir and outflow 
respectively (Table 3).  
 
 
DISCUSSION 
 
Phytoplankton 
 
The phytoplankton phyla namely, Baciliariophyceae, 
Chlorophyceae,   Euglenophyceae   and  Cyanophyceae  

identified in Owena Reservoir were similar to 
assemblages previously identified from different Nigerian 
Rivers (Imevbore, 1965; Egborge, 1970, 1972; Aguigwo, 
1997; Yakubu et al., 1998) Phytoplankton generally 
dominated over the zooplankton through the study period 
at the surface waters due to photosynthetic activity of 
these phytoplankton (Yakubu et al., 1998). 

This pattern of distribution also showed the diurnal 
vertical migration of planktonic organism as described by 
Williamson et al, (1996) that phytoplankton are always 
found  at the surface during day  hours to perform the 
process photosynthesis. Phytoplankton relative 
abundance was possibly induced by external enrichment 
increase in nutrients availability from Catchments inflow 
coupled with released by sediment resuspension 
(Chapman and Kinstach, 1992). 

The compositions of the phytoplankton species 
identified in Owena Reservoir were generally similar in all 
the three stations chosen for the study (Inflow, Reservoir 
Outflow station). Phytoplankton forms the most stable 
community in lakes (Aboul-Ela and, Khali 1989). It has 
been observed that green algae and diatoms dominate 
the phytoplankton community of many tropical African 
lakes (Aboul-Ela and Khali, 1989, Ugwumba 1990; Oben, 
2000). This was the trend observed in Owena Reservoir 
during this period of study. However, plant nutrients are 
derived from fertilized farm lands at Inflow station, at the 
Outflow   station   the   source   of   nutrients   were   from   
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Table 3.  Percentage composition of total and seasonal abundance of Phytoplankton during the study period. 
 

  TAXA   INFLOW RESERVOIR OUTFLOW OVERALL 

Bacillariophyceae Dry (%)   Rainy (%) Dry (%)   Rainy (%) Dry (%)   Rainy (%) OVERALL (%) 

Navicula         crucicula 5.6               4.9 8.1               5.3 5.7               4.5 5.25 

Asterionella      formosa    5.6               5.1 6.1               5.3 6.6               4.2 5.35 

Nitzschia         acicularis 5.6              3.7 6.1               5.3 5.7              4.5 4.92 

Fragilaria     construens 4.5               4.9 6.1               5.7 6.6              6.8 5.54 

Eunotia       tautoniensis 6.2              5.3 7.1               5.7 4.5               4.5 5.35 

     

 Chlorophyceae     

Coelastrum           morus 5.6               4.9 6.1                  5.1 4.9                3.9 4.82 

Coelastrum      setaceum 4.5               5.8 4.1                  4.5 4.9               4.2 4.92 

Tetraspora    cylindrical 5.6                5.8 4.1                  5.9 4.9                6.8 5.59 

Closterium         gracile 4.5               5.3 4.1                  5.3 4.9                5.2 5.20 

Closterium      incurvum 5.6               4.9 4.1                  4.1 4.9                5.2 4.92 

Closterium        pronum 4.5               4.9 6.1                  6.5 4.9                5.2 5.06 

Netrium              obesa 4.5               5.3 4.1                  4.1 4.9                5.2 5.06 

Actinastrum     hantschii 3.9               4.5 4.1                  4.7 4.9               5.2 4.82 

Draparnastrum omerata 4.5               5.1 4.1                   4.3 4.5               5.2 4.58 

Chaetophora    attenuate 5.1               4.3 2.0                   4.9 4.9                5.2 4.87 

Gonatozygon  aculeatum 5.6                4.5 3.1                   4.1 4.9                5.5 4.87 

     

Euglenophyceae     

Trachelomonas gibberosa 5.6                3.7 4.1                    4.1 3.3                  3.9 4.05 

Trachelomonas    ensifera 5.1               4.9 4.1                   4.7 3.3                  4.9 4.82 

Phacus            brevicauda 2.2                 4.1 4.1                    3.3 3.3                  3.2 3.47 

     

Cyanophyceae     

Gomphospharia  lacustria 2.2                 3.5 4.1                    2.5 3.3                 2.6 2.89 

Aphanocapsad delilatissima 2.2                3.3 4.1                    3.3 3.3                 2.9 3.18 

Number of Individuals 176                 482 98                     488 242                610 1,965 

Margalef Diversity(d) 3.87               3.24 4.36                 3.23 3.64              3.12 2.64 

Shannon Diversity(H) 3.01               3.23 3.00                  3.02 3.02              3.02 3.00 

Evenness(E) 0.99               1.00 0.99                  0.99 0.99               0.99 0.96 

 
 
 
anthropogenic activities  and organic wastes deposited 
by the residents people (Olaniyan, 2010). In this study 
phytoplankton relative abundance was higher in the dry 
season than rainy season, thus, observed phytoplankton 
relative abundance was possibly induced by high 
photosynthetic activity during the dry season (Chapman 
and Kinstach, 1992; Meybeck et al., 1992; Burn, 2000). 

Chlorophyceae were observed to be the most 
occurrences in Owena River and reservoir. The species 
encountered are mainly fresh water forms thus; their high 
representation is an attestation to the fact that the 
environment was conducive for their proliferation. 

Baciliariophyceae were relatively more abundant in the 
dry season than rainy season, this observation was in 
contrast   to   the   report    of    Edward    (2006)     where  

Baciliariophyceae were relatively more abundant in the 
rainy season than dry season in Egbe, Reservoir, 
Ekiti.This may be ascribed to the high photosynthetic 
activity during the season which probably boosted the 
growth and subsequent abundance in the dry season 
(Lampert et al., 1986). 

Cyanophyceae which were the subordinate dominants 
in the reservoir also noted to be high in the Owena River 
and reservoir during dry season. This observation agreed 
with that of Nwankwo (1981) and Akpan (1995). It was 
also observed that the abundance of Cyanophyceae was 
not significantly affected by almost all the 
physicochemical parameters measured, except with 
Nitrate and Sulphate, this could be the reason for their 
high abundance in the Outflow  station.  This  observation  
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was in contrast to the report of Oduwole (1997) in which 
Cyanophyceae were higher in the rainy season than the 
dry season in River Ona.       

The Euglenoids identified in the Owena Reservoir 
generally had higher relative abundance in dry season 
than in rainy season. Some euglenoids species can 
tolerate various levels of organically polluted waters and 
therefore can be used as indicators of organic pollution 
(Nwankwo, 1995) such species include Euglena and 
Phacus (Nkechinyere and Domrufus, 2006;  Nwankwo 
and Akinsoji, 1988). Three of these species Navicula 
crucicula, Nitzschia acicularia, and Phacus brevicauda 
were encountered in Owena Reservoir during the study 
period. Egborge (1990) pointed out that the euglenoids 
are not only planktonic but good indicators of polluted or 
meso and eutrophic freshwater bodies. It therefore 
follows that there is the possibility of bloom formation if 
there is excessive nutrients enrichment of the water by 
anthropogenic activities. This investigation did not detect 
any problem from phytoplankton blooms in the study 
area. 
 
 
Conclusion  
 
This study on phytoplankton of Owena Reservoir is 
considered important which can be utilized as a platform 
for impact assessment, planning and implementation of 
policies for monitoring and effective development of 
Owena reservoir. 

The outflow of Owena reservoir which was slightly 
polluted confirmed that the residents’ people were without 
toilet facilities but all their faeces and other anthropogenic 
wastes were dropped into the river. Thus, the common 
practice especially in Nigeria and other developing 
nations of using natural water bodies as disposal media 
for anthropogenic and faecal wastes poses a serious 
threat to the aquatic ecosystems.  

Ecological indices revealed that phytoplankton 
assemblages have experienced both natural and 
facilitated fluctuations. Margalef (d) Shannon weaver (H’) 
and Equitability (E) are indices with wide spread 
applications to phytoplankton biometrics from different 
Nigeria water bodies. They indicated the inherent 
changes in phytoplankton community as well as 
associations within the community. The indices indicated 
that Owena Reservoir is not only different and unique 
habitats, but provided suitable conditions for micro 
habitats.  
 
 
Recommendations 
 
Owena River and Reservoir will be recommended for 
individual business owners, Government, fish farmers 
and policy makers as a fertile ground for fish farming  and  

 
 
 
 
aquaculture practices. 
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