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Abstract—The physiochemical parameters are factors that determine the biodiversity of microalgae and water quality. This
study aimed to determine the diversity of microalgae and monthly variations of some physicochemical parameters in Dukku
river using standard methods for the period of six months. A total of seven (7) species were identified viz; Cyclotella sp,
Navicula sp, Skeletoma sp, Chlamadomonas sp, Spirogyra sp, Tribonema sp and Proprocentrum sp belongs to four phylum
Bacillariophyceae, Chlorophyceae, Chrysophyceae and Phyrrophyceae. Bacillariophyceae were relatively abundant as
compared to all other groups with 3 species that accounted for 82.5% of phytoplankton followed by Chlorophyceae
2(14.43%) species, Chrysophyceae (2.43%) and Phyrrophyceae (0.61%) with 1 species each. Based on physical parameters
analyzed, temperature in the month of April had reached 32.66+0.57 highest, depth 46.66+15.27 in May and turbidity
26.50+1.80 February. Among all these parameters May and June had the least values on turbidity 6.00+0.00 each. The
change in the weather, anthropogenic and usage of fertilizer, insecticides and pesticides application within the water body by
famers could have caused the slight variations in physicochemical parameters as well as distribution of microalgae.
Therefore, government should enforce law on way forward to handle aquatic environment and mindful not to overuse

chemicals near the water body for irrigation or farming by farmers as this may lead to eutrophication.
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I. INTRODUCTION

River is an ecosystem that supports a wide range of different
plants ranging from lower to higher plants. Dukku river is
well known to the inhabitants of Kebbi state more especially
Birnin Kebbi, Mekare town, Tarasa, Gulma, Kangiwa, Tilli,
Bunza, Argungu, Yauri among other communities. These
river served as source of water for domestic uses,
transportation, finishing and agricultural purposes (irrigation
and farming of rice) to the many communities within the
study area as well as drinking water to the domestic animals
e.g. cow, sheep and goat during Bazara period. In majority
of developing countries river water used for domestic
activities such as washing of cloths, bathing and sometimes
as a drinking water to human and terrestrial animals [1].
Algae are primary producers and widely present in
freshwater environments, such as streams, lakes and rivers
[2]. The distribution and abundance of microalgae in water
bodies are controlled by physical, chemical and biological
factors. It has been reported that above 200,000 to 800,000
species of microalgae in different genera exist but only
50,000 species are described [3]. They are not chemically or
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biologically degraded but can be bio-accumulated along the
food chain and undergo changes in nature for aquatic
systems [4, 5].

Agitations of Human within the catchment areas affect the
concentration of trace elements in water, there by rising the
normal levels beyond tolerable limit for the survival of
aquatic species. However, micro algal have the ability of
tolerate trace metals which served as microelements to them
at low concentration but at higher concentrations may be
harmful. Some of this species could act as bio-indicator of
water quality such as Chlorococcum spp, Hormidium spp
and Stigeoclonium spp. which are sensitive to zinc, mercury,
copper and cobalt depending on the individual species and
preference. According to Anyinkeng et al. [2], fresh water
ecosystem have three categories of phytoplankton as
Bacillariophyta (diatoms), Chlorophyta (green algae), and
Cyanobacteria.

The rapid increase of phytoplankton in any water body is

achieved by optimum level of physicochemical factors [6,
7]. Microalgae are microscopic species that are invisible to
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see with the naked eyes. But are also known as the “pastures
of water body” which are the major source of primary
production in water bodies and it is responsible for one
quarter of the world’s plants photosynthesis. These species
are very sensitive to environmental changes and may act as
the major biological component of food chain through which
the energy is transferred to the higher organisms. Thus, they
have unique short life cycle with rapid reproduction, these
enable them to have short environmental phyto-indicator.
[8], many effect of hydrographical factors in individual
microalgae species undergoes spatial-temporal changes in
their distribution. The quality of microalgae to be diverse in
the water bodies varies with the seasonality, nutrients
content, temperature, light, other aquatic found in the water,
activities of human/animal around the catchment area or in
the water and types of water. In both developing and
developed countries, water environment are facing
challenges; various management responses have been
adapted to address these challenges. The quality and
quantity of water resources can be determine by the types
and abundant biota and productivity of water body.
Therefore, focusing on algae from small static water bodies
are less reported compared to larger lenthic water bodies all
over the world. This study aimed to determine the impacts
of physicochemical parameters on the distribution and
abundance of microalgae by providing more insight into
their relationship with physiochemical parameters in Dukku
river, Kebbi State.

Il. RELATED WORK

The importance of River in impact the life of human beings
cannot be over emphasized worldwide. Moreover, the
quality of river water, known the types of microalgae
species in them as well as monthly variations in the waters
could be due to some changes in the weather or
anthropogenic activities that would provide insight to the
field of phyto-indicators of new habitants which may give
the microalgae the ability to adapt for their survival and for
the water safety. More withal, a better conservation of
microalgae species and monitoring of physiochemical
parameters could be very important in the area of
aquaculture more especially in recent times. Diversification
of different water bodies all over the world and quality
management, have lead the studies and discoveries of
various physiochemical properties and phytoplankton
species on the water from different locations around the
world [9, 10, 11].

I11. MATERIALS AND METHODS

Study Area

Dukku River is a huge and popular river that is situated in
Birnin Kebbi, Kebbi State. This river connects and flow
through several villages and Local Government areas like,
Argungu through Zauro, Birnin Kebbi, Tilli, Kalgo, Bunza,
Yauri and soon. It had synonymous climatic condition
which obtain in Kebbi state. The major activities occurs in
this area are washing of clothes, washing of wvehicles,
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washing of motorcycle, farming, irrigation, fishing and
animal rearing.

Sample Collection

Samples were collected at Dukku River in three replicates
within the period of six months, from 28 January to 28 June
2021. The water samples were collected in a sterilized
plastic bottles while microalgae samples were collected
using planktonic net of 20 micrometer (Im) mesh size
preserved in 4% formalin for further analysis and future use.
All the samples collected were taken to the Department of
Plant Science and Biotechnology for further analysis.

Identification and determination of phytoplankton
density

Direct microscopic cell counts using the drop count
technique were used. A drop of the concentrate was placed
on a glass slide and the total number of individuals in that
drop were counted and identified using phytoplankton
identification key as adopted by [12] with little
modification.

Determination of Physicochemical Parameters

Physical parameters such as water temperature, turbidity and
depth were determined on the spot using thermometer, sec
chi disc and mushroom string by following standard
protocol of [13]. Chemical parameters like, hydrogen ion
concentration of the water samples was determined in-situ
using a pH mobile 3015 pH meter, Jenway. Others such as.,
dissolve oxygen (DO), Biological oxygen demand (BOD),
sodium, nitrogen, phosphorus, calcium, magnesium and
chloride were done according to the procedures described by
[13]. Each measured were recorded and taken in three
replicates.

Statistical analysis

Descriptive statistics (mean and standard error) were used in
presenting the data, while correlation was used to test the
significant difference with the help of SPSS computer
application.

IV. RESULTS AND DISCUSSION

Results of physical parameters shows that the highest
temperature values were obtained on the months of April
32.66+0.57, followed by March 30.33+0.57, May
29.66+0.57, February 29.33+£0.57 and January with the least
22.40+£1.96 (Table 1). However, the highest depth was
obtained in May with value 46.66+15.27 due to rainfall and
surface runoff, the lowest value was observed in the month
of April (22.00+12.28) while the highest value of turbidity
was recorded on February (26.50+1.80), followed by
24.33+1.52 in January and the lowest value was obtained in
May and June with 6.00£0.00 each as (Table 1).

The results of the chemical parameters shows that the
highest pH value was obtained in April (7.06+0.15). The
highest dissolve oxygen (DO) was found in the month of
April with 4.83+0.57mg/L and the lowest in February
(2.90£0.55), in March, January and May the range of
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turbidity = were recorded between 3.20+0.34 to
3.73+0.57mg/L Table 2. The month of January had the
highest biological oxygen demand (BOD) value 25.03+1.30
mg/L and the lowest value was obtained in May 14.63+0.56
mg/L. Moreover, the highest value of Sodium (Na) was
recorded in April (1.03+0.05mg/L while June had 0.50+0.00
as the lowest among all the months. Calcium (Ca),
Phosphorus (P) and Nitrogen (N) were found to be highest at
the month of June (1.15+0.10mg/L), January (0.73%0.16),
February 1.93+0.46 and lowest value 0.56+0.02 in March,
0.20£0.00 in May and June and Nitrogen (N) 0.33+0.11
April (Table 2) respectively.

In this study, the phytoplankton was represented by four
dominant groups namely; Bacillariophyceae,
Chlorophyceae, Chrysophyceae and  Phyrrophyceae.
Bacillariophyceae was found to be relatively abundant as
compared to all other groups with 3 species, followed by
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Chlorophyceae with two (species), Chrysophyceae and
Pyrrophyceae one species each Table 3.

Among all the classess encounter, Bacillariophyceae was
relatively abundant as compared to all other groups with 3
species which accounted for 82.5% of phytoplankton
followed by  Chlorophyceae  2(14.43%)  species,
Chrysophyceae 1(2.43%) species, Phyrrophyceae also 1
species (0.61%). At 1% site Cyclotella sp had the highest
percentage of 75.42% followed by Spirogyra sp 9.50%,
Navicula sp 7.52%, Chlamydomonas 5.03% and
Proprocentrum sp with 2.51% which was the lowest. While
at 2" site Cyclotella sp had the highest percentage 76.20%,
Skelotoma sp 10.51%, Spirogyra 4.76%, Navicula sp 3.81%,
Tribonema 2.86% and Chlamydomonas 1.90% which had
the lowest percentage. Spirogyra sp had the highest
percentage of 40.91%, Cyclotella sp 36.40%, Navicula sp
and Chlamydomonas sp 9.09% and Tribonema sp had 2.51%
which was the lowest as seen in 3" site Table 4 respectively.

Table 1: Physiochemical Parameters Concentration Value Obtained

Parameters January February March April May June
Temperature 22.40+1.96 29.33+0.57 30.33+0.57 32.66+0.57 29.66+0.57 28.66+0.57
Depth 27.66+2.08 34.00+9.53 29.00+10.14 22.00+12.28 46.66+15.27 46.00+13.74
Turbidity 24.33£1.52 26.50+1.80 24.00+1.00 17.0045.29 6.00+0.00 6.00+0.00
Table 2: Chemical Parameters of Dukku River Analyzed
Parameters January February March April May June
pH 6.66+0.72 6.49+0.35 6.75+0.23 7.06+0.15 6.86+0.15 7.00+0.00
DO (mgl/l) 3.66+0.11 2.90+0.55 3.20+0.34 4.83+0.57 3.73+0.57 4.03+0.11
BOD (mg/l) 25.03+1.30 19.73+1.19 22.66+2.45 16.53+0.16 14.63+0.56 14.93+0.20
Ca (mg/l) 0.60+0.50 0.76+0.76 0.60+0.02 0.56+0.02 1.03+0.02 1.15+0.10
Na (mg/l) 0.80+0.10 0.73+0.23 0.96+0.05 1.03+0.05 0.53+0.05 0.50+0.00
Mg (mg/l) 0.73+0.16 0.68+0.02 0.56+0.10 0.60+0.50 0.61+0.57 0.45+0.18
P (mg/l) 0.73+0.16 0.28+0.00 0.18+0.00 0.16+0.00 0.20+0.00 0.20+0.00
N (mg/l) 1.53+0.50 1.93+0.46 1.40£0.40 0.33+0.11 0.46+0.11 0.53+0.11
Cl (mg/l) 1.00+0.45 1.00+0.34 1.60+0.30 1.13+0.57 0.90+0.10 0.63+0.05
Table 3: Phytoplankton Species Identified in Dukku River
Family Species
Cyclotella sp
Bacillariophyceae Navicula sp
Skeletoma sp
Chlorophyceae Chlamadomonas sp
Spirogyra sp
Chrysophyceae Tribonema sp
Pyrrophyceae Proprocentrum sp
Table 4: Percentage of Phytoplankton Abundance in Dukku River
Classes Microalgae Species 1% Site 2" Site 3" Site
Cyclotella 270 (75.42%) 720 (76.20%) 72 (31.40%)
Bacillariophyceae Navicula 27 (7.52%) 36 (3.81%) 18 (9.09%)
Skeletoma - 99 (10.51%) -
Chlorophyceae Chlamydomonas 18 (5.03%) 18 (1.90%) 18 (9.09%)
Spirogyra sp 34 (9.50%) 45 (4.76%) 81 (41.91%)
Chrysophyceae Tribonema - 27 (2.82%) 9 (2.51%)
Pyrrophyceae Proprocentrum 9 (2.53%) - -
Total 7 358 (100%0) 945 (100%0) 198 (100%)
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Discussion

The physical parameters have impact on the biodiversity of
microalgae and also served as indicator of portability of
water for other uses such as drinking, irrigation, fisheries
and industrials uses. The temperature obtained in this study
shows some stability with significantly increased from
month of February — April, but by May — June it began to
drop. This results are somehow similar to the findings of
[14], who reported the increase of temperature from months
of April to August in some sites of Kakuri industrial base
settlement Kaduna state, Nigeria. [15], reports that
temperatures in tropics area varies between 21°C and 32°C,
this support our findings. However, the highest depth
obtained in May could be probably due to rainfall and
surface runoff while turbidity increased on January
24.33+£1.52 to February (26.50+1.80) and least in May and
June 6.00£0.00 each. These justified that arising and
decreasing of temperature, amount of rainfall play a vital
role in adjustment of turbidity of the water due increase of
waste matters. The reduction of temperature in the study
area might occurred due to the presence of clouds in the sky
preventing the direct sunlight to earth and surface water.
Water temperature was found low during the period of
heavy rainfall, this could be due to cooling effects of the
rains and high relative humidity which is known to reduce
evaporation on water.

From the results of the chemical parameters analysed, the
results revealed that in the monthly variations of each
parameters, there was either increase or decrease in value
(Table 2). This current study showed that pH varied from
6.49+0.35 as month of February to 7.06+0.15 to the month
of April with slightly different changes in alkaline and this
was similar to the range as was reported in many studies [16,
11]. According to Omstedt et al. [17], the marginal changes
in the pH values of water from one month to another was as
a result of excessive buffering activity. Many activities or
river influence factors within the water body such domestic
sewage, uses of chemical fertilizers or agricultural activities
which containing accumulated metals and other activities
may be attributed in monthly fluctuation of pH within this
river in the study area. However, in our present study, the
level of DO in April was found to increased due to the
increase in temperature to 4.83£0.57mg/l while the decrease
was observed in the month of February 2.90+0.55mg/l.
These results however showed similarities but with slightly
difference with the work of [16]. This could be as results of
differences in monthly variations as discussed in
temperature of the water body and other activities that
occurred within the study area.

The highest BOD obtained was as 25.03xmg/l in the month
of January while the least was recorded in the month of May
14.63+£056mg/l. Moreover, in a similar study conducted by
[10] showed that, BOD level of reservoir water in Nasarawa
state was higher only during the dry season compared to
rainy season. In addition to the present study, a similar study
was reported by [18] which was in agreement with our
current finding. This similarly found out that the higher level
of BOD level in our study could be due to the degradation of
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organic matter which utilizes oxygen in the body water as
the low BOD supports lower organic enrichment of the rive
[19, 20]. Some of the other parameters obtained in our
present study on monthly period were found to significantly
decrease when the temperature was lower but as the
concentration values showed increase as the temperature
increases (Table 2). Similar, other studies reported similar
findings [21, 22]. Majority of the physiochemical
parameters could be the agent that could be used to
determining and measure the standard water quality for any
domestic uses and other beneficial uses that is why
monitoring of physiochemical is a vantage. In other ways,
agricultural activities such as use of chemical fertilizers,
herbicides with washing activities that were all discharged
into the water body may all be attributes to the rise in nitrite
and phosphate values above the permissible limit.

This findings revealed the presences of seven species of
microalgae that belong to four classes of Bacillariophyceae,
Chlorophyceae, Chrysophyceae and Pyrrophyceae the same
species were documented and reported by [14, 23, 2].
According to Ariyadej et al. [24] the species of
phytoplankton diversified in any nature is a fundamental
biological indicator of the water condition. However, this
species are essential primary producers and the backbone of
the food chain in river body but maybe harmful to other
animals include human beings due to the insidious
compounds they discharge. The most predominant species in
this study were recorded in class of Bacillariophyceae with
three species viz, Cyclotella, Navicula and Skeletoma when
compared with other types or other classes of
Chlorophyceae,  Chrysophyceae  and  Pyrrophyceae
documented. This agreed with the findings of [2]. Many
changes in physiochemical parameters and other activities
that occurred in the river might have effects on the adaption
and distribution of these least encountered microalgae
species. [25] anthropogenic activities and physiochemical
parameters have significant impact in survival and
reproduction of microalgae.

V. CONCLUSION AND FUTURE SCOPE

The monitoring and determination of physiochemical
parameters and other biological indicators are key to
establishing status and water quality for a long time period.
However, from the obtained results in this our present study,
it can be deducted that, monthly changes in weather and
anthropogenic activities had increment the variations in
physicochemical parameters. Moreover, these variations
could be as a result of usage of fertilizer, insecticide and
pesticide applications at the study area by farmers. While
biotic and other factors were likely to have caused the
observed spatial effects on diversity of these documented
phytoplankton species. Therefore, if these anthropogenic
activities increase, the Dukku river may face challenges of
algal bloom. Dukku River is not within water quality
standard based on this study and thus requires a special
attention. Government should enforce law on way people
should handle aquatic environment as well as community
should be mindful not to overuse chemicals such as
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pesticides, fertilizers for agricultural use near the river as
this may lead to eutrophication.
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