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ABSTRACT 
Studies on the effects of physico
phytoplanktonin Ajiwa reservoir was carried out from September, 2014 to August, 2015. Five 
sampling stations were chosen; the physico
determined using standard methods, procedures and instruments. Nineteen physicochemical 
parameters were determined. Some of their mean value are; Water Temperature (24.05±0.38
Turbidity (98.0±2.28NTU), TDS (70.68±2.71mg/l), Electrical Conductivity (158.55±3.04µS/cm), 
Total Hardness (87.16±2.37mg/l), D.O (4.10±0.13mg/l), Calcium (40.34±1.35mg/l) and Nitrate
Nitrogen (1.07±0.08mg/l). The result also indicated the presence of 40
belonging to 5 major classes, viz: Chlorophyceae, Bacillariophyceae, Cyanophyceae, Dinophyceae 
and Euglenophyceae. The dominant phytoplankton was the Chlorophyceae (40.13%), followed in 
order by Bacillariophyceae (23.94%), Cyanoph
Dinophyceae (7.58%). Indices of general diversity (H), evenness (E), dominance and relative 
abundance were in the following order of increasing magnitude station 5 > station 1 > station 4 > 
station 2 and > station 3 respectively. 
analyse the relationship between the physico
showed that the most important factors affecting the phytoplankton distribution are water
temperature, DO, NO3-N, PO4-P, pH, TDS and turbidity.The fluctuation of the physicochemical 
parameters and phytoplankton species of the reservoir could be attributed to high influx of nutrient 
into the reservoir as a result of farming activities, cattle r
the vicinity of the reservoir. Monitoring of human activities within the immediate catchment area of 
the reservoir and education on wise use of the water is recommended. 
Keywords: Abundance, Composition,CCA, Physico
 

INTRODUCTION 
Freshwater ecosystems have been used for the 

investigation of factors controlling the abundance and 
distribution of aquatic organisms (Esenowo and 

Ugwumba, 2010). It is well established that the 
productivity of a reservoir depends on its ecological 
conditions and by monitoring the water quality; 

productivity can be increased to obtain m
sustainable yield of aquatic biota (Mustapha, 2011

Usman, 2016). Maintenance of healthy aquatic 
environment and production of sufficient food in 

reservoir are primarily linked with successful reservoir 
culture operations. Various studie
conducted on changes brought about by biotic and 
abiotic factors of river as a result of damming. 
However, responses of rivers and its ecosystem to 
damming are complex and varied as they depend on 
local sediment supplies, geomorphic constraint, 
climate, dam structure and operation (Offem and Ikpi, 
2011).  
Reservoir ecosystems are fragile and can undergo 

rapid environmental changes, often leading to 
significant declines in their aesthetic, recreational and 

aquatic ecosystem functions (Araoye, 2008). Human 
activities can further accelerate the rate of changes
the causes of the changes are known, human 
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effects of physico-chemical parameters on the composition and abundance of 
phytoplanktonin Ajiwa reservoir was carried out from September, 2014 to August, 2015. Five 
sampling stations were chosen; the physico-chemical parameters and phytoplanktonspecies were 
determined using standard methods, procedures and instruments. Nineteen physicochemical 
parameters were determined. Some of their mean value are; Water Temperature (24.05±0.38
Turbidity (98.0±2.28NTU), TDS (70.68±2.71mg/l), Electrical Conductivity (158.55±3.04µS/cm), 
Total Hardness (87.16±2.37mg/l), D.O (4.10±0.13mg/l), Calcium (40.34±1.35mg/l) and Nitrate
Nitrogen (1.07±0.08mg/l). The result also indicated the presence of 40 species of phytoplankton 
belonging to 5 major classes, viz: Chlorophyceae, Bacillariophyceae, Cyanophyceae, Dinophyceae 
and Euglenophyceae. The dominant phytoplankton was the Chlorophyceae (40.13%), followed in 
order by Bacillariophyceae (23.94%), Cyanophyceae (19.98%), Euglenophyceae (8.41%) and 
Dinophyceae (7.58%). Indices of general diversity (H), evenness (E), dominance and relative 
abundance were in the following order of increasing magnitude station 5 > station 1 > station 4 > 

3 respectively. Canonical correspondence analysis (CCA) was carried out to 
analyse the relationship between the physico-chemical parameters and the phytoplankton. It 
showed that the most important factors affecting the phytoplankton distribution are water

P, pH, TDS and turbidity.The fluctuation of the physicochemical 
parameters and phytoplankton species of the reservoir could be attributed to high influx of nutrient 
into the reservoir as a result of farming activities, cattle rearing, bush burning and bathing within 
the vicinity of the reservoir. Monitoring of human activities within the immediate catchment area of 
the reservoir and education on wise use of the water is recommended.  
Keywords: Abundance, Composition,CCA, Physico-chemical, Phytoplankton,Reservoir.

Freshwater ecosystems have been used for the 

controlling the abundance and 
distribution of aquatic organisms (Esenowo and 

Ugwumba, 2010). It is well established that the 
productivity of a reservoir depends on its ecological 
conditions and by monitoring the water quality; 

to obtain maximum 
(Mustapha, 2011; 

). Maintenance of healthy aquatic 
environment and production of sufficient food in 

reservoir are primarily linked with successful reservoir 
culture operations. Various studies had been 
conducted on changes brought about by biotic and 
abiotic factors of river as a result of damming. 
However, responses of rivers and its ecosystem to 
damming are complex and varied as they depend on 
local sediment supplies, geomorphic constraint, 
climate, dam structure and operation (Offem and Ikpi, 

Reservoir ecosystems are fragile and can undergo 

rapid environmental changes, often leading to 
significant declines in their aesthetic, recreational and 

aquatic ecosystem functions (Araoye, 2008). Human 
activities can further accelerate the rate of changes; if 
the causes of the changes are known, human 

intervention (management practices) sometimes can 
control or even reverse detrimental changes. 

Maintenance of healthy aquatic environment and 
production of sufficient foods in reservoir are primarily 

linked with successful reservoir culture operations. To 
keep the aquatic habitat favourable for existence of 
living organisms, physical and chemical factors like 

temperature, turbidity, pH, odour, dissolved gases, 
salts nutrients must be monitored regularly, 

individually or synergistically, activity of living 
organisms is influenced by the seasonal and diurnal 

changes of these parameters (Akinyeye 
Changes in the physico-chemical parameters may 
positively or negatively affect the biota of water 
bodies in a number of ways such as their survival and 
growth rates and these may eventually result in 
disappearance of some species of organisms or its 
reproduction (Edward and Ugwumba, 2010).
Life in aquatic environment is largely governed by 
physico-chemical characteristics and their stability. 
These characteristics have enabled phytoplankton

develop many adaptations that improve sustained 
productivity and regulate its metabolism (Olele and 

Ekelemu, 2008). Phytoplankton is a key component of 
the lake biota in general, because it forms the base of 
the pyramid of productivity (Usman, 2016). 

http://dx.doi.org/10.4314/bajopas.v10i2.3
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Physico-chemical and biotic characteristics of water 
are interrelated and often driven by the surrounding 
land uses that determine the quality of water at point 

sources that enter the freshwater streams (Fonge et 
al., 2015). Physicochemical parameters and nutrient 

in water play significant role in the distributional 
pattern and species composition of aquatic 
phytoplankton (Negi and Vishal, 2015). The 
eutrophication of water bodies accelerated by human 
activities creates the need for various activities to be 

undertaken to restore good water quality (Kozak et 
al., 2012).  

The impoundment of river and subsequent creation of 
Ajiwa reservoir has assisted to provide water for 

drinking, irrigation and fish farming in Katsina State. 
However, human activities in these catchments may 
have cause pollution resulting from deforestation, 
farming activities, grazing and bush burning which 
enhances accelerated silting, addition of large 
quantities of nutrients chemicals, herbicides and 

organic matter in the water bodies through surface 
run-offs (Usman, 2016). Ezealor et al., (1999) 
reported that extensive human activities through 

agricultural practices, fertilizer application and 
overgrazing around the catchment areas of aquatic 

habitats results in marked fluctuations in the 
physicochemical and biological parameters of lentic 
ecosystems. 
 
MATERIALS AND METHODS 

Study site: Ajiwa reservoir is located at Batagarawa 
local government area of Katsina state, Nigeria on 

latitude and longitude 12°54'69" - 12°57'58" N and 
7°42'53" - 7°47'50" E respectively  (Figure 1). The 

main purpose of the reservoir is irrigation and water 
supply to the people of Katsina, Batagarawa, Mashi, 
and Mani local government areas. The reservoir was 
impounded in 1973 and commissioned in 
1975(Parkman and Haskoning, 1996).  

 
Figure 1: Map of Ajiwa Reservoir Katsina State, showing sampled stations. (Source:       
NASA/NOAA Spot Image 2014). 

 
Sampling Procedures 
Sampling of physicochemical and biological 
parameters were carried out monthly from each of 
the five sampling locations. Water sample and 
phytoplankton species were collected from September 
2014 to August 2015 (12 months). Water sample 
were collected around 8:00am at the surface level by 

dipping 1 litre plastic sampling bottle sliding over the 
surface of the water with their mouth against the 

water current to permit undisturbed passage of the 

water into the bottle. The different physico-chemical 
parameters such aswater temperature, water depth, 
transparency, turbidity, total dissolved solids, total 
suspended solids,total solids, pH, electrical 
conductivity, total hardness, total alkalinity, dissolved 
oxygen, B.O.D, chloride, calcium, magnesium, iron, 
nitrate-nitrogen (NO3-N) and inorganic phosphorus 

(PO4-P) were analysed according to APHA (1999). 
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Phytoplankton Analysis 

Phytoplankton were sampled with the aid of plankton 
net, 500 ml of the water sample were collected from 

the five sampling locations, in a wide mouth plastic 
bottles attached to the net. 5ml of Lugol’s iodine 

solution was added. After keeping it for 6 hours, the 

supernatant was discarded and 20ml concentrate was 
obtained. Quantitative analysis of phytoplankton was 

done by putting one drop of fixed sample (0.02ml) on 
the glass slide and observed usingOmax 40X-1000X 

Digital Lab LED Binocular Compound Microscope. The 
results were obtained by recording the number of 

organisms per ml following Welch (1952); Needham 
and Needham (1975); Jeje and Fernando (1982). 
Three indices were used to obtain the estimation of 
species diversity, species richness and species 
evenness:  
1. Species diversity was determined following 
Shannon-Wiener’s Index (Ludwig and Reynolds, 1988) 
using the formula:  

H′= (Σ pi ln pi)  
Where, Pi = n/N N = No. of individual species, N = 

total density of all organisms.  
2. Species dominance was calculated using Berger-

Parker’s Index (Berger and Parker, 1970) formula:  
D= Nmax/ N  
Where Nmax = density of most dominant species, N 
= density of all the species.  
3. Evenness was calculated using the formula: 

 E1 = H1/ ln S (Pielou, 1975)  
Where, H1 = species diversity; S = species richness.  

Ordination Analysis of Phytoplankton 
Community  

The SPSS16 Software Design was used for performing 
multivariate analysis of ecological data by canonical 

correspondence analysis (CCA) conducted to detect 
patterns of distribution of various phytoplankton 

groups related to physical and chemical parameters. 

The results contain the environmental variables 
plotted as arrows emanating from the centre of the 

graph along with points for the samples and 
phytoplanktongroups. The arrows representing the 

environmental variables indicate the direction of 

maximum change of that variable across the diagram. 
The position of the taxa (species) points indicates the 

environmental preference of the species. 
RESULTS AND DISCUSSIONS 

Variations in the physico-chemical parameters of 
Ajiwa reservoir is given in figure 2 and table 1.The 

reservoir is influenced by a wide array of physico-
chemical factors. Fluctuations of these factors affect 
the phytoplankton of the reservoir. Water 
temperature of Ajiwa reservoir fluctuated within 
months (16.5±0.52� to 28.0±0.30�) in all the five 

sampling station. The lowest mean water temperature 
(16.5±0.52�) recorded in the reservoir was in the dry 

season, this could be attributed to seasonal changes 
in air temperatures associated with the cool dry 

North-East winds. This observation is supported by 
the findings of Adakole et al. (2000), which attributed 
variations in water temperature in the dry season to 
the effect of harmattan. High water temperature 
stress aquatic ecosystem by reducing the ability of 
water to hold essential dissolved gases like oxygen 
which cause fish and other invertebrate mortality 
(Kumar and Bahadur, 2009). Ajiwa reservoir showed 
high mean water temperature (28.0±0.30�) during 

the wet season, this may be due to characteristic of 
the tropical weather. This corresponds with the 
findings of Indabawa (2009) and Kolo et al. (2010), in 
their studies of the ecology of fresh water 
phytoplankton of river Hadejia Jigawa State, and in 
Shiroro Lake respectively. 

 
Table 1: Mean Seasonal Variation of Physico-chemical Parameters in Ajiwa Reservoir Katsina,      
Nigeria 

Physicochemical Parameters Wet 

Season  

Dry   

Season  

Mean  

Value 

WHO 

Standard (2011) 

USEPA 
Standard  

(2002)  

Water Temp.(oC) 25.85±0.30 20. 25±0.52   24.05±0.38     -   - 

Water Depth (m) 4.43±0.33 0.24±0.27 3.84±0.23     -                                         - 
Transparency (cm) 35.10±1.80 29.57±0.94 32.33±1.07     06  15 

Turbidity (NTU) 106.57±3.65 80.03±1.77 98.30±2.28     06  0-5 
TDS(mg/l) 51.09±3.61 86.26±3.24                      70.68±2.71     500  500 

TSS (mg/l) 29. 81±1.56 14. 21±0.75                              17.01±0.93      -  - 

Total Solids (mg/l) 85. 72±2.59 103. 03±2.75 87.37±2.07     500 500 
pH 7. 34±0.12 6. 67±0.08 7.01±0.09     6.5 6.5-8.5 

EC (µS/cm) 147.55±4.80 169.55±2.48  158.55±3.04     -  - 
Total Hardness (mg/l) 81.21±2.65 93.10±3.67 87.16±2.37     -  - 

DO 4.50±0.20 2.69±0.12 4.10±0.13     -  - 

BOD 1.01±0.08 1.74±0.07 1.47±0.06     -  - 
Calcium 31.47±1.89 49.21±1.67 40.34±1.35    75 65 

NO3-N (mg/l) 1.41±0.11 0.73±0.05 1.07±0.08    50 10 

PO4-P (mg/l) 0.67±0.05 0.40±0.03 0.53±0.03     - 0.7 

Chloride (mg/l) 47.37±2.12 68.15±2.21 52.26±1.65    200 250 
Total Alkalinity (mgCaCO3/l) 33.11±1.35 51.85±1.43 47.48±1.13     -  - 

Magnesium (mg/l) 1.68±0.18 2.73±0.15 2.21±0.14   50 50 
Iron (mg/l) 0.28±0.15 0.72±0.02 0.50±0.02   0.1 0.3 
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The mean water depth of Ajiwa reservoir for the wet 
and dry seasons during the study period were 
4.43±0.33m and 0.24±0.27m respectively as shown 

in figure 2. The decrease in water depth especially 
during the dry season was probably caused by high 

evapo-transpiration and cessation of rainfall. Ibrahim 
et al. (2009) made similar observation of water depth 

fluctuation with season in Kwantagora reservoir. The 
depth of the reservoir decreases light intensity Tisser 
et al. (2008). Light penetration depends on the 

available intensity of the incident light, which varies 
with geographical location of a reservoir (Usman, 

2016).  

 

 
 

Figure 2: Mean Variation of Physicochemical Parameters Among Sampled Stations in Ajiwa Reservoir Katsina 
State. 
 
The high dry season electrical conductivity value 
(169.55±2.48µS/cm) may be due to the higher rate of 
evaporation that reduces the water  level and increase 
in nutrients due to run off from inorganic fertilizer 

from irrigation  farm lands. Decrease in conductivity 
values (147.55±4.80µS/cm) during the rainy season 

might be due to increase in rainwater which cause 
dilution of the dissolved solids in the reservoir. This 

was similar to the observation of Gadzama and Mondo 
(2011). Increases in total dissolved organic matter 

results in increase in electrical conductivity. This 
agrees with observation made by Adakole (2000) in 
his Limnological study of river Kubani, Zaria.  
Turbidity of water is affected by the amount of the 
suspended solids in it, hence restricts the light 

penetration and indirectly affect the phytoplankton 
growth (Usman, 2016). High turbidity observed in 

Ajiwa reservoir (106.57±3.65NTU) during the rainy 
season could be due to increase in surface run-off, 
which cause re-suspension of dissolved materials. This 
supports the observation of Mustapha (2011) that 
attributed high turbidity to increase in tributary input 
of suspended materials and surface run-off. Increase 
in total dissolved solids might have resulted to the 
increase in turbidity. This agrees with the observation 

of Adakole (2000) who reported that re-suspension of 
dissolved solids increases turbidity. Lowest turbidity 

observed during the dry season could be as a result of 
prevailing condition of less-surface run-off. This 

correspond with the findings of Ladipo et al. (2012). 
Ajiwa reservoir has higher value of TDS during the dry 

season than wet season; 86.26±3.24mg/l and 
51.09±3.61mg/l respectively as shown in figure 2. 
This could be due to decaying of vegetation and 

higher rate of evaporation. Similar observation was 
made by Atobatele and Ugwumba (2008). The total 

dissolved solids negative correlation with dissolved 
oxygen and biochemical oxygen demand may be due 
to inflow of substance during the rainy season and 
settling effect of the substance in dry season. This 

agree with the findings of Araoye (2008).  
A pH range of 6.0 to 9.0 appears to provide protection 

for the life of fresh water fish and bottom dwelling 
invertebrates (U.S.E.P.A, 2005). Mean pH of Ajiwa 

reservoir was within 6.67±0.08 to 7.34±0.12 (figure 
2) throughout the study period making the water of 

the reservoir to be circum-neutral. This was similar 
with the results of Ibrahim et al. (2009) which 
reported that pH was nearly neutral throughout both 
seasons in Kontagora reservoir. The (7.34±0.12) of 
pH during the dry season may be due to 

decomposition of living organisms in the water 
coupled with the reduction in the water level during 

the dry season. This observation agrees with that of 
Mustapha (2011).  The little decrease in (6.67±0.08) 
pH during the rainy season was probably due to the 
stirring effect of the incoming flood from the rivers 
that converged towards the lake resulting in the 
mixing of the poorly alkaline or acidic bottom water 
with alkaline surface water to reduce pH in the 
reservoir.  

Oxygen gets into water by diffusion from the 
surrounding air, by aeration (rapid movement) and as 

a waste product of photosynthesis (Kumar and 
Bahadur, 2009). The values for dissolved oxygen 

concentration of Ajiwa reservoir in all the five 
sampling stations fall within the mean range of 

2.69±0.12mg/l to 4.50±0.20mg/l and the lowest 
concentration during dry season could be attributed to 
the peak time of biochemical oxygen demand due to 

bacteria and other decomposers uptake. 
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This correspond with the findings of Balogun,et al. 
(2005). The higher the temperature the lower the 
dissolved oxygen and the lower the temperature the 

higher dissolved oxygen (Adakoleet al., 2012).  
Alkalinity was varied from 33.11mg/l to 51.85mg/l as 

shown in figure 2. Decline in conductivity values in 
wet season could be related to increase in 
phytoplankton and macrophyte population leading to 
increase in the uptake of nutrients. Hardness 
concentration in present study ranged between 
81.21mg/l to 93.10mg/l. High values of total hardness 
were recorded during dry season can be related to 
inflowing sewage and high anthropogenic activities in 

and around the reservoir. 
Nandan and Aher (2005) reported the algal genera, 

Euglena, Oscillatoria, Scenedesmus, Navicula, 
Nitzschia and Microcystis are the species found in 

organically polluted waters. Similar genera were 
recorded in the present investigation thereby showing 
that Ajiwa reservoir is organically polluted (Table 2 

and Figure 3). Phytoplankton communities in general 

can be used as indicators of pollution for assessing 

the water quality (Usman, 2016). The algae like 
Microcystisaeruginosa was used as the best single 

indicator of pollution and it was associated with the 
highest degree of civic pollution (Nandan and Aher, 

2005). In the present study, Microcystis was also 
recorded in the selected site table 2. The occurrence 
of Oscillatoria in the present study indicates pollutants 
of biological origin which agreed with the observations 
of Altaf and Saltanat (2014) and Gadag et al. (2005). 
It is reported that excessive growth of certainalgal 
genera, viz., Scenedesmus, Anabaena, Oscillatoria 
and Melosira indicate nutrient enrichment of aquatic 

bodies (Kumar, 1990; Zargar and Ghosh, 2006).The 
present study in Ajiwa reservoir also support the 

findings. Studies show that the dominant 
phytoplankton and their seasonality are highly 

variable in different water bodies according to their 
nutrient status, age, morphometric and other 
locational factors (Gopal and Zutshi, 1998). 

 

Table 2:Distribution and Abundance of Phytoplankton Population in Ajiwa Reservoir KatsinaState, 
Nigeria (individual/L) 

Taxon      Station 1 Station 2 Station 3 Station 4 Station 5 

Chlorophyceae 
  

   Spirogyra sp 65 46 16 53 87 
Oedogonium sp 9 2 0 0 0 

Chlamydomonas sp 58 16 12 24 66 
Volvox sp 16 23 0 12 10 
Staurastrum tetracerum 2 16 2 0 24 
Scenedesmus dimorphus 0 0 0 2 8 
Characium acuminatum 4 12 2 0 2 
Ulothrix sp. 0 0 4 11 17 
Oocystis sp. 5 2 0 8 2 
Closterium venus 88 64 20 46 92 
Pediastrum simplex 2 0 0 2 6 
Dictyochloris sp. 6 2 2 0 0 
Tetraedron sp. 4 0 0 0 2 

Euastrum sp. 0 0 4 0 4 
Zygnema fanicum 30 4 2 18 42 
Cyanophyceae 

     
Anabaena circinalis 46 37 14 34 89 
Microcystis sp 12 0 2 6 11 
Phormidium tenue 0 0 0 0 2 

Oscillatoria Formosa 64 22 11 34 65 
Calothrix sp. 0 0 0 2 0 
Nostoc sp. 48 12 4 2 6 
Gomphosphaeria sp. 0 0 0 0 2 
Chroococcus sp. 0 6 2 2 2 
Bacillariophyceae 

     
Diatoma sp. 14 10 22 28 34 
Melosira listaus 0 2 0 6 17 
Navicula placentula 84 30 12 42 66 
Fragilaria sp 0 2 0 0 2 
Tabellaria fevar 2 0 4 2 6 
Pinmularia major 14 2 10 6 18 
Cyclotella operculata 38 24 2 23 47 
Cymbella sp 19 6 4 11 0 
Gyrosigma atternuatum 0 2 0 0 8 
Epithermia zebra 4 2 4 0 0 
Diatomella sp 2 0 0 0 0 
Anomoneis sp 2 2 2 4 2 
Dinophyceae 

     
Spirotaenia sp 10 6 0 4 8 
Peridinium sp 22 4 4 8 2 
Ceratium furca 49 18 12 21 36 
Euglenophyceae 

     
Euglena sp 64 42 18 31 53 
Phacus sp 8 4 2 4 0 
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Figure 3: Mean Variation of Some Phytoplankton among Sampled Stations in Ajiwa Reservoir Katsina State. 

 
The indices of general diversity (H), evenness (E) and 

dominance calculated for the five stations are 
presented in Table 3.Species diversity which is a 
function of species richness and evenness with which 

the individuals are distributed in these species 
(Margalef, 1958).Although diversity was higher at 

station 1, station 4 and station 5. Evenness, 
dominance and relative abundance were higher in the 

following order of increasing magnitude station 5 > 
station 1 > station 4 > station 2 and > station 3 
respectively. Highest values of Shannon-Wiener Index 
were recorded for Euglenophyta (1.53, Table 3) and 
lowest values were recorded for Cyanophyta (1.46, 
Table 3). Shannon-Weiner diversity index proposed as 
diversity index greater than (> 4) is clean water; 
between 3-4 is mildly polluted water and less than 2 

(< 2) is heavily polluted water (Shekhar et al., 2008). 
Since, the Shannon-Weiner diversity index in the 

present study ranged between 1.46 - 1.53 in the 
selected water body, therefore, this water body 

oscillates between moderately polluted to highly 
pollute. Maximum evenness values were recorded for 
Euglenophyta (0.93, Table 3) and evenly minimum 

values distributed for Cyanophyta, (0.86). The present 
results indicate consistently higher phytoplankton 

evenness with broadly identical values (Table 3).This 
reflects equitable abundance of various species 

throughout the study period.  
 

 
 

Canonical Correspondence Analysis (CCA)  

Ordination of CCA, the group environmental bi-plot 
(Figure 4) shows the relations of the groups and 
environmental variables with the ordination axis. In 

the graph, environmental factors are indicated by the 
line, length of line represents the degree of 

relationship between sample plots, the distribution of 
biota and environmental factors.  

The length of the arrow indicates the relative 
importance of the environmental variable in 
determining the axis. The positions of the group’s 
centres (points) along the ordination axis represent 
their respective optima along the environmental 
gradient. The group environmental correlation with 
axis correlated well with D.O, water temperature, 
alkalinity, transparency, TDS, chlorides and NO3-N. 

The euglenophyta has the highest values on this axis. 
Group with lowest correlation with this axis was 

bacillariophyta. In addition, the analysis make vertical 
lines connecting a particular group with the line of 

environmental factors closer to the connecting point 
near the line of environmental factor showing strong 
positive correlation.  

Further, the most important factors affecting 
phytoplankton distributions are water temperature, 

NO3-N, turbidity, TDS, alkalinity and dissolved oxygen 
(Figure 4). However, conductivity, magnesium, iron 

and hardness has lesser influence on the distribution 
of phytoplankton groups. 
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Table 3: Composition and Abundance of Phytoplankton in Ajiwa Reservoir Katsina,       Nigeria 

Taxon      Station 1 Station 2 Station 3 Station 4 Station 5 Total (%)      
Dominance 
_D 

Simpson 
_1-D 

Shannon 
_H 

Evenness 
_e^H/S 

Phytoplankton 
(Individuals/liter)      

    Chlorophyceae 289 (26.8%) 187 (17.4%) 64 (5.9%) 176 (16.3%) 362 (33.6%) 1078 (40.1%) 0.24 0.76 1.49 0.88 
Cyanophyceae 170 (31.7%) 77 (14.3%) 33 (6.2%) 80 (14.9%) 177 (32.9%) 537 (19.9%) 0.26 0.74 1.46 0.86 
Bacillariopphyceae 179 (27.8%) 82 (12.8%) 60 (9.3%) 122 (18.9%) 200 (31.1%) 643 (23.9%) 0.24 0.76 1.52 0.91 
Dinophyceae 81 (39.7%) 28 (13.7%) 16 (7.8%) 33 (16.1%) 46 (22.5%) 204 (7.6%) 0.26 0.74 1.47 0.87 
Euglenophyceae 72 (31.9%) 46 (20.4%) 20 (8.9%) 35 (15.5%) 53 (23.5%) 226 (8.4%) 0.23 0.77 1.53 0.93 

 
791 (29.4%) 420 (15.6%) 193 (7.2%) 446 (16.6%) 838 (31.2%) 2688 

     

 
Figure 4. Canonical Correspondent Analysis (CCA) of Phytoplankton Community in Ajiwa      Reservoir, Katsina State.  

Key: 
WT= Water temperature, WD= Water depth, Transp. = Transparency, Turbidity, TDS= Total Dissolve Solids, TSS= Total Suspended Solids, TS= Total Solids, pH, EC= Electrical 

Conductivity, EC= Electrical Conductivity, TH=Total Hardness, DO= Dissolve Oxygen, BOD= Biological Oxygen Demand, Ca= Calcium, NO3-N= Nitrate Nitrogen, PO4-P= Phosphate 
Phosphorous, Cl= Calcium, Alk= Alkaliniy, Mg= Magnesium, Fe= Iron, Chlorophyta, Cyanophyta, Bacillariophyta, Dinophyta and  Euglenophyta 
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CONCLUSION 

The study revealed that the water quality parameters 
such aswater temperature, DO, NO3-N, PO4-P, pH, 

TDS and turbidity play a very important role in 
altering the phytoplankton distribution. The human 

anthropogenic are the main causative agents in the 

increase of the nutrients inAjiwa Reservoir. 
Estimates of phytoplankton species composition in 

this study exhibited a pattern that indicates the 
effects of domestic activities in the reservoir. Thus 

tolerant groups such as cyanophyceae, and 

euglenophyceae that survive under higher organic 
conditions indicate some level of contamination in the 

reservoir. 
From CCA, it was concluded that the most important 

factors affecting the phytoplankton distribution are 

water temperature, D.O, water depth, NO3-N, PO4-P, 
pH, BOD, TDS and turbidity. However, conductivity, 

iron, magnesium and hardness has lesser influence on 
the distribution of the phytoplankton. 
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