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ABSTRACT 

Phytoplanktons changes were studied at Kpata Lake Lokoja in which transitional period between dry and rainy 

season were captured including other physicochemical properties of the Lake. The study was perfomed from 

April to May 2017, where five major phytoplankton groups were recorded. Physicochemical parameters 

analysed during the study include Electrical conductivity, EC Total dissolved Solid TDS, hardness, DO, BOD, 

Nitrate-nitrogen Posphate-phosporous and temperature. Electrical conductivity EC and Total dissolved solid 

TDS were at maximum throughout the study period, while the Temperature was very low in May but remains 

constant in April and June. The results indicate the changes in phytoplankton groups of the lake and it was 

influenced by temporal variations observed in the months and anthropogenic activities around the catchment 

and the banks of the lake. These changes show the relevance of short-term and long term observations of the 

lake for understanding of variation in phytoplankton groups in a freshwater ecosystem. It is therefore 

recommended that immediate measures to be taken in order to mitigate the level of pollution of the lake by 

humans, this could be through enlightenment campaigns, as well as proper monitoring and legislation that will 

enhance the livelihood of the people and provide them an alternative source of water for their activities, Also 

need for lake restoration is highly recommended. 
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INTRODUCTION 

Climate change has been a global environmental challenge 

which affects the living organisms and environment. There is a 

link between large-scale climatic features, metrological and 

hydrographical conditions affecting phytoplankton dynamics in 

an aquatic ecosystem (Tania H. et al., 2014).  Phytoplanktons 

are a diverse group of microscopic organisms comprising 

several functional groups, including diatoms, dinoflagellates, 

prymnesiophytes and flagellates.  Kpata Lake like any other 

freshwater lake has been in a serious pollution threat as a result 

of climate change and human anthropogenic activities. It is 

important to note how economically important is the lake to the 

people residing in the Area as well as environmental monitoring 

in general. 

According to Ahmed et al., (2015), planktons by definition are 

small and microscopic organisms drifting or floating in the sea 

or freshwater, consisting chiefly the diatoms, protozoan, small 

crustaceans, the egg and larval stages of large animals. They are 

organisms that are unable to swim against water currents, most 

plankton are so small that they can only be seen with the aid of 

a microscope. They are very numerous and form an important 

part of aquatic ecosystem. The food chain of a river starts with 

the phytoplankton and zooplankton. Their presence is very vital 

to the ecology and survival of life in the aquatic environment. 

Phytoplanktons are producers, transforming sunlight into food 

energy (Ahmed et al., 2015). Producers provide food for many 

different primary consumers.  Phytoplankton community 

structure responds strongly to abiotic variables, according to 

their ecological preferences (Bellinger and Sigee 2010, 

Reynolds 1984) Change in any physicochemical parameter 

brings about a noticeable change in the population of 

phytoplankton. However, there were no previous studies done 

on the changes in Phytoplankton dynamics in Kpata Lake 

Lokoja. The study is aimed at assessing the phytoplankton 

community changes during transition from dry to rainy season 

(April, May and June) at Kpata Lake, Lokoja Nigeria. In order 

to understand the potential impacts of anthropogenic activities 

on the biodiversity in this water body, it is necessary to 

understand the baseline and present situation of the 

phytoplankton population changes in this area. Because 

phytoplankton stands at the bottom level of the food chain, they 

bear a significant importance in respect of their roles in aquatic 

ecosystems and their relations with other living organisms at 

upper levels of food chain. 

MATERIALS AND METHODS 

The study was conducted at Kpata Lake, which had a link with 

the lower river Niger about 2km away from the confluence 

located at longitude 070 5ˈ 0ˈˈN and latitude 0060 40ˈ 00ˈˈE. 
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with four sampling points assigned which were 50 meters apart 

from each other; mainly based on the strategic activities such as 

bathing, meat slaughtering and preparation, fishing, washing, 

defecating, waste disposal and household sewage that are 

discharged directly into the lake. The sampling points were 

assigned as I, II, III and IV. 

 

 

Fig. 1: Kpata Lake Showing the Sampling Sites 

Source: Abba A. et al., 2016 

 

Physicochemical Analysis of Water 

Physicochemical parameters DO, BOD, Nitrate-Nitrogen and 

Phosphate-phosphorus in the study were done according to 

(APHA 1999). 

Evaluation of surface water pH, Temperature, EC and TDS 

The surface water pH, Temperature, EC, and TDS were 

determined using HANNA pH/EC/Temp/TDS meter model 210. 

The meter was turned on and then the meter probe was inserted 

into the water at the point of collection as described by (APHA, 

1999). The values were recorded as displayed on the meter. 

Determination of phytoplankton 

Phytoplankton sampling and analysis were done following the 

procedure by Edward and David (2010) and Andy (2007), Sanet 

et al. (2006), Verlencar (2004) and Palmer (1990). 

RESULT AND DISCUSSION 

The average Temperatures of the Lake were generally higher in 

April (32.80 ± 0.310C) followed by May with (31.68±0.100C), 

pH was acidic during the study period 7.70 ±0.08, 7.85 ±0.05 

and 7.55 ±0.17 for April, May and June respectively. Turbidity 

was higher in the months of May and June with 4.67 ± 0.95ntu 

and 4.67 ± 0.95 each (Figure 3). This is similar to the findings of 

(Ayoade, 2009). Ayoade et al., 2006 observed onset of rain 

decreased the turbidity in two mine lakes around Jos, Nigeria. 

Higher intensity of penetration of sunlight energy is important in 

photosynthesis (Ibrahim et al., 2009). The lower transparency 

during rainy season could be attributed to influx or turbid flood 

from the rivers and runoffs into the lakes thereby lowering light 

penetration. The study indicate rapid growth in the 

phytoplanktons in the month of June; Bacilliriophyceae are also 

in the form of the following heirachy June>May>April, study of 

changes in Phytoplankton abundance is very important in  

aquatic productivity, it explains much about majority of primary 

production and mediating biogeochemical cycles in water 

column. And also to evaluate freshwater aquatic ecosystem 

functions

. 
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Fig. 2: Average Physicochemical parameters throughout the Study period in Kpata Lake 

 

 

Fig. 3: Changes in the Average Phytoplankton during the Study Period from Aprils to May  

The Average Phytoplankton changes observed during the study 

(Figure 2) indicate that Bacilliriophyceae has the highest 

concentration throughout the study period (April, May and 

June), Cyanophyta and Chlorophyta are the second highest 

group recorded in the month of June, While having equal 

concentration in April and May respectively. Dinophyceae and 

Euglenophceae were all third in the hierarchy with equal amount 

in the month of June. However, Dinophyta show no changes in 

the month of May as well. While Euglenophyceae had the least 

Number of cells in May. However, phytoplankton community 

are much similar from April to May which is similar to the 

findings of Senming T et al., 2018  who find out communities 

of April are much more closer with communities of May and 

April. 

 

 

0

20

40

60

80

100

120

April May June

Temperature

pH

EC

TDS

Turbidity

Do

BOD

Hardness

NO3-N(Mg/l)

PO4-P(Mg/l)

0

2

4

6

8

10

12

14

16

18

April May June

Cyanophyta

Bacillirio

Dinophyta

Euglenophyta

Chlorophyta



CHANGES IN PHYTOPLAKTON …  Abba A. FJS 

FUDMA Journal of Sciences (FJS) Vol. 3 No. 1, March, 2019, pp 328 -332 
331 

Table 1 Phytoplankton Observed Between Months April to June  

Months Cyanophyta Bacillariophyta Dinophyta Euglenophyta Chlorophyta 

April 
6.00 ± 1.471 13.75 ± 3.012 2.25 ± 0.481 1.25 ± 0.251 5.50 ± 1.191 

May 
5.50 ± 2.102 15.00 ± 1.473 2.00 ± 0.4112 1.25 ± 0.481 4.75± 0.8512 

June 6.75± 1.3812 16.00 ± 1.343 1.50 ± 0.651 1.50 ± 0.291 7.2 5± 1.382 

Total Mean 6.08±0.89 14.92±1.45 1.92±0.29 1.33±0.19 5.83±0.86 

 

Values are mean ± Standard deviation; values with same 

subscript in a column are not significant P≥ 0.05 tested by 

Duncan multiple range test. 

Differences in phytoplankton biomass could be due to the higher 

microzooplankton biomass in indicating a more intense grazing 

by zooplanktons and other organisms at the high tropic level as 

observed by Senming T.  et al., 2018. Chlorophyta densities 

dropped  in April and May which is in agreement with Liefer et 

al., 2009 who stated that High phytoplankton abundances 

occurred in May and June is basically contributed by 

Bacilliriophyta and better adapted to utilizing high NO3 

concentrations during upwelling pulses (Seeyave et al., 2009). 

STATISTICAL ANALYSIS 

One way Analysis of variance (ANOVA) were done to compare 

the differences between the sampling locations. 

CONCLUSION 

The results of indicate the changes in phytoplankton groups of 

the lake and it was influenced by temporal variations observed 

in the months and anthropogenic activities around the catchment 

and the banks of the lake. Also the study showed high 

abundance generally in the month of June and April and low 

abundance in May. These changes show the relevance of short-

term and long term observations of the lake for understanding 

of variation in phytoplankton groups in a freshwater ecosystem. 

It is therefore recommended that immediate measures to be 

taken in order to mitigate the level of pollution of the lake by 

humans, this could be through enlightenment campaigns, as well 

as proper monitoring and legislation that will enhance the 

livelihood of the people and provide them an alternative source 

of water for their activities, Also need for lake restoration is 

highly recommended. 
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