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Abstract

Monitoring water quality in freshwater systems is essential for sustainable management and ecological
health. In this study, water samples were taken from three locations (A, B, and C) along the Oba
tributaries using clean glass bottles and preserved at 4°C. All analyses were conducted within 24-48
hours following standardised methods. Parameters; pH and turbidity (in situ), dissolved oxygen (DO)
via Winkler’s titration, biochemical oxygen demand (BOD) through DO differences (5-day incubation),
and chemical oxygen demand (COD) using reflux digestion were determined. Phosphate and nitrate
concentrations were determined spectrophotometrically. Ammonia levels were quantified using the
Indophenol Blue method, and total nitrogen was measured by Kjeldahl digestion and titration. Data
were analysed using Analysis of variance (ANOVA) to evaluate spatial and seasonal variations.
Results showed significant water quality variations. Phosphate exceeded WHO guidelines (0.05 mg/L)
at all sites, peaking at Site A (0.17 mg/L). DO levels were critically low, particularly at Site A (2.61
mg/L), falling below the WHO minimum of 6 mg/L, while BOD levels (Site B: 27.75 mg/L) indicated
organic pollution. Site C exhibited severe turbidity (130.72 FNU), far exceeding the 5 FNU standard.
COD and nitrate remained within safe limits, and pH values (6.07-6.97) met regulatory standards.
Ammonia varied spatially but complied with guidelines. Seasonal trends revealed peaks in phosphate,
DO, BOD, COD, and turbidity during the rainy season, while nitrate concentrations increased during
the dry season. The study emphasises the impact of seasonal runoff and nutrient dynamics on water
quality in Oba tributaries, emphasising the need for continuous monitoring.

Keywords: Water Quality, Spatial Variation, Seasonal Variation, Organic Pollution,
Tributaries.
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INTRODUCTION

Water is an essential resource that can be restored and is important for life, food production,
and economic growth (Bilewu et al., 2022). Its unique functions, cleansing abilities, and
nature's gift to humans make it difficult to substitute. Rivers provide vital water supplies for
human and ecological existence and wellbeing (Li and Liu, 2019). Rivers and tributaries are
critical components of aquatic ecosystems, supporting biodiversity, agriculture, domestic
usage, and industrial activity, therefore pollution causes serious hygienic and ecological
problems. (Ogidi et al., 2022) Rapid urbanisation, agricultural runoff, and waste discharge in
Nigeria have all harmed surface water quality, particularly in semi-urban areas like
Ogbomoso (Adedeji et al., 2021).

The physicochemical features of river systems are important markers of water quality and
ecological health, reflecting both natural processes and human effects (Adefemi & Awokunmi,
2020). Temperature, pH, dissolved oxygen (DO), biochemical oxygen demand (BOD),
chemical oxygen demand (COD), electrical conductivity (EC), turbidity, total dissolved solids
(TDS), and nutrient concentrations are important physicochemical parameters to measure
water quality (Oladeji, S.O. 2020). They disclose the composition, physical properties, and
health state of aquatic ecosystems, which affects the water body's ability to support life. For
instance, major factors like temperature, hardness, pH, nitrate, and TDS have a profound
impact on aquatic biota (Banerjee et al., 2022).

Providing water for domestic use, livestock, and irrigation, the Odo-Oba River and its
tributaries constitute a significant hydrological network in the Ogbomoso region. Unregulaed
practices like sand mining, trash disposal, and effluent discharge from neighbouring farms
and settlements, however, are posing an increasing threat to their quality (Ogundele et al.,
2022).

Freshwater ecosystems such as rivers, lakes, streams, and wetlands are crucial to ecological
balance and human welfare. Freshwater ecosystems are of very great importance in Nigeria
in relation to providing water for domestic purposes, agriculture, fishing, recreation, and
religion (Olalekan et al., 2021). They support rural livelihoods and are homes to a vast array
of flora and fauna. The Oba River and its tributaries, similar to the majority of Nigeria's
freshwater bodies, play a vital role in the hydrological cycle, agricultural productivity, and
socio-economic activities of surrounding communities (Adeogun et al., 2020).

Even though Nigerian freshwater ecosystems are economically and ecologically significant,
they are highly vulnerable to pollution. Industrial development, population growth,
agricultural advancement, and poor management of wastes have led to the disposal of
untreated industrial and domestic effluents into streams and rivers (Afolabi ef al., 2022). In the
Oba River catchment area, tributaries are regularly contaminated by heavy metals, pesticides,
hydrocarbons, and microbial pathogens in agricultural run-off, illegal mining, and open
defecation (Fakayode, 2021). All these contaminants are major hazards to aquatic organisms
and human societies who utilize the water bodies for daily purposes.

Heavy metal contamination in aquatic ecosystems is a global environmental concern due to
its persistence, toxicity, and bioaccumulation potential. Metals like lead, cadmium, arsenic,
mercury, and chromium threaten aquatic life, ecosystem health, and human populations
(Wuana and Okieimen, 2011). Industrial activities, mining, agricultural runoff, and urban
wastewater discharge intensify the pollution, compromising water quality and
biodiversity.Heavy metals are non-biodegradable and tend to accumulate in sediments and
aquatic life. They frequently penetrate the food chain, with long-term consequences for
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wildlife and humans. After accelerated rates of metal pollution were observed in emerging
and industrialised nations, international organisations such as the World Health Organisation
and the United Nations Environment Programme called for emergency monitoring and
cleanup (WHO, 2021). Its effects on health include neurological disorders, kidney failure,
cancer, and developmental difficulties in children and vulnerable populations (Jaishankar et
al., 2014).

Physicochemical parameters are significant in evaluating the health of freshwater
environments and identifying environmental stressors (Abdallah et al., 2024). Key indicators
like dissolved oxygen (DO), pH, nitrates, and phosphates show a water body's capability to
harbor life and alert potential problems like eutrophication (Effiong et al., 2020). In Nigeria,
especially in the southwest region like the Oba River, seasonal changes in water quality exhibit
remarkable differences with heightened turbidity, total dissolved solids (TDS), and
biochemical oxygen demand (BOD) in the rainy season, usually attributed to runoff and
wastewater effluent (Adeogun et al., 2020). These changes impact the usability of water for
consumption, agriculture, and biodiversity. Other parameters, such as electrical conductivity
(EC) and pH, influence heavy metal mobility and toxicity because lower pH results in higher
metal solubility and contamination risk (Ogunola et al., 2022). National and international
agencies, such as Nigeria's Federal Ministry of Environment and the WHO, apply these
parameters in controlling water quality standards and providing guidelines for public health
and environmental management (WHO, 2017).

Therefore, this study aimed to assess the physicochemical properties of selected tributaries of
the Odo-Oba River in Ogbomoso, with the objective of identifying pollution trends as well as
spatial and seasonal variability.

MATERIALS AND METHODS.

Description of Study Site: Odo Oba River Tributaries

The study was conducted along the tributaries of the Odo Oba River, a prominent water body
located in southwestern Nigeria. This river supports various ecological and socio-economic
activities, including agriculture, domestic water use, and local fisheries. To assess the water
quality and ecological characteristics of the river, three distinct sampling points were selected
based on land use patterns, and human activity intensity.

Site A - Iluju: This site is located upstream in a relatively rural and less disturbed area. The
surrounding land is primarily used for subsistence farming, with minimal urban
development..

Site B - Ikose: This site is influenced by semi-urban activities. Small-scale farming, washing,
and other domestic uses occur along the riverbanks. Moderate levels of runoff and waste
inflow from nearby settlements are observed here. downstream environments.

Site C - Oba Market: Located downstream near a bustling market area, this site experiences
significant anthropogenic pressure. Waste discharge from market activities, increased
domestic effluents, and surface runoff are major contributors to pollution in this section of the
river.
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FIG1: Map of Orire LGA showing Odo oba river tributaries

Sample Collection and Preservation

Water samples are collected in clean glass bottles to avoid contamination. The bottles are pre-
rinsed with the sample water before final collection. Samples are stored at 4°C to prevent
microbial activity that could alter nitrogen levels. For ammonium analysis, sulphuric acid
(H2S0Os) is added to adjust the pH to < 2, preventing bacterial conversion of nitrogen species.
To ensure accuracy, samples are analysed within 24 to 48 hours of collection.

Physicochemical Analysis
Water temperature, Hydrogen ion concentration (pH), Dissolved oxygen (DO), Biochemical
oxygen demand (BOD) and Electrical conductivity. The methods used was Bilewu et al. (2022).

Hydrogen Ion Concentration (pH):

The pH of the water sample was measured in-situ using a digital pH meter (Hanna pH meter).
The readings was taken by lowering the probe of the pH meter into the water sample, the
value was recorded from the meter. This was done three times and the mean of the readings
was calculated and recorded as the pH of the sites (Patil ef al., 2012).

Determination of Dissolved Oxygen (DO)

A glass stoppered BOD bottle was used. At the site of sample collection, the BOD bottle was
filled with water sample with no air trapped and stoppered. Two millilitre (2 mL each of
reagent A (manganous sulphate solution) and reagent B (alkaline potassium iodide solution)
were added and stoppered. To the bottle, 2 mLsulphuric acid was added and shaken
thoroughly. Ten millilitre (10 ml) of this solution was the transferred into a conical flask gently
and a few drops of starch indicator was added. (APHA, 2017). The solution was then titrated
against 0.025N sodium thiosulphate solution and the end point noted when the initial blue
colour turned colourless and the titre value and DO was calculated thus:
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mg\ _ Tvx0.025 X8 X1000
bo ( l ) - 10
Where Tv is the titre value used in titration.

..................... Equation.1

Determination of Biochemical Oxygen Demand

Levels of biochemical oxygen demand (BOD) mg/L which is the amount of oxygen required
by bacteria while stabilizing decomposable organic matter under aerobic conditions, was
measured by the difference in the dissolved oxygen content of sample on day one (D1) and
the dissolved oxygen content after five days of incubating the sample at 20°C in the dark (D2).
(APHA, 2017).

BOD (g) = % ...Equation 2
where D1= dissolved oxygen of sample immediately after preparation, D2 = dissolved oxygen

of sample after 5 days of incubation, P = decimal volumetric fraction of sample used.

Determination of Chemical Oxygen Demand

A 20 mL of sample was measured into a flask of reflux unit and 10 mL of 0.025N potassium
dichromate solution, a pinch of each silver nitrate and mercuric sulphate and 30 mL of
sulphuric acid were added. The condenser was attached to flask and the flask heated on a
heating mantle for two hours to reflux the contents. The flask was cooled and detached and
its content diluted to 150 mL by adding distilled water. Some 2-3 drops of ferroin indicator
solution was added and titrated against ferrous ammonium sulphate solution. At the end
point, blue colour of content changed to reddish blue. Blank sample of distilled water was run
simultaneously with this experiment and the COD was calculated, as stated the below

equation. (APHA, 2017).

mg\ _ (Sample Tv—Blank Tv) X 0.025 x 8 X 1000
coD (T) - Volume of Sample Used
where Sample Tv = Titre value of the sample

Blank Tv = Titre value of the blank

...... Equation.3

Determination of Phosphate Content

A 100 mL of sample was added into a volumetric flask followed by 1 drop of phenolphthalein
indicator and 4 mL of vanadium molybdate reagent and then 10 drops of stannous chloride
reagent. The mixture was allowed to stand for 10 minutes and then measured photometrical
at a wavelength of 690 nm in a UV-Visible Spectrophotometer. From the calibration curve
earlier produced using different concentrations (0.05, 0.15, 0.25, and 0.35 mg/1) (APHA, 2017).
The concentration of phosphate was computed using the formula:

m Weight of PO4 (mg) X 1000
Phosphate, PO, (—g) = ght of P04 (mg)
l Volume of water Sample (ml)

............ Equation. 5

Determination of Nitrate Content

25 mL of water sample was measured into porcelain basin and evaporated to dryness on a hot
water bath. A 0.5 mL of phenol disulphuric acid was added to the residue. To the resulting
solution, 5 mL of distilled water and 1.5 mL of potassium hydroxide solution was added and
stirred for thorough mixing. The yellow colour supernatant was taken and the absorbance (S)
was read on a UV- visible spectrophotometer at 410 nm wavelength. Distilled water was used
as blank. Graph of absorbance against concentrations of various standard solutions was used
to deduce the value of nitrate and expressed as mg/L.(APHA, 2017).

Determination of Turbidity
The turbidity was measured using a turbidity meter (Wag-WT3020, Halma PLC Company).
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Determination of Ammonium ions
The determination of the dosage of ammonium ions was carried out by spectrometry at a
wavelength of 630 nm (Rodier et al., 2009).

Determination of Ammonia (NHs)

A 10 mL aliquot of the sample is carefully pipetted into a clean test tube, followed by the
addition of 2 mL of phenol solution and 2 mL of sodium nitroprusside. Subsequently, 5 mL
of alkaline sodium hypochlorite is introduced into the mixture to initiate the reaction. The test
tube is then placed in a dark environment for 1 hour to allow the colour to develop fully. After
the incubation period, the absorbance of the reaction mixture is measured at 630 nm using a
spectrophotometer. The ammonia concentration in the sample is determined by referencing a
calibration curve prepared using ammonium sulphate standards. This method ensures
accurate quantification of ammonia levels in the sample. (APHA, 2022).

Determination of Total Nitrogen

A 50 mL sample is digested with concentrated H.SO4, K-SOs, and a copper catalyst at 350°C
until the solution clears. The digested solution is allowed to cool and diluted with distilled
water. Sodium hydroxide (NaOH) is added to make the solution alkaline. The ammonia
formed is distilled and collected in a boric acid solution. The ammonia content is quantified
via titration with standard HCI or H.SO. using a mixed indicator. (APHA, 2022). The total
nitrogen content (N%) is calculated from the titration data.

Data Analysis
All data were subjected to statistical analysis using one-way ANOVA and Duncan’s Multiple
Range Test to test significances.

RESULTS AND DISCUSSIONS
Table 1: Mean values of Physicochemical Characteristics of Water Samples from Oba River
Tributaries.

Regulatory Limits

Parameters Site A Site B Site C P-Value NSDWQ WHO

(2017) (2011)
Phosphate (mg/L) 0.17+0.02>  0.12+0.01a  0.09+0.012 0.002 - 0.05
Dissolved Oxygen (mg/L) 2.61+£0.052  4.06+0.29>  4.01+0.28b 0.000 >5.0 6
Biological Oxygen Demand  24.60+0.872  27.75+#1.19v 24.66+0.412 0.024

250 10
(mg/L)
Chemical Oxygen Demand ~ 13.46+0.572 13.89+0.422  15.39+0.872 0.101 50 )
(mg/L)
Nitrate (mg/L) 0.21£0.072  0.26£0.072  0.39+0.052 0.137 50 50
Ammonia (mg/L) 0.19+£0.01=  0.23+0.01a  0.41+0.05° 0.000 0.5 15
pH 6.07£0.042  6.62£0.06>  6.97+0.03¢ 0.000 6.5-8.5 6.5-8.5
Total Nitrogen (%) 0.01£0.002  0.01£0.002  0.01£0.002 0.995 - -
Turbidity (FNU) 14.21+2.84a  26.05+1.472 130.72+31.75> 0.000 5 5

*p-value < 0.05 indicate significance

Values are expressed as Mean + SEM using One-Way Analysis of Variance (ANOVA) and
Duncan Multiple Range Test for multiple comparison; » b < represents significance differences
(P<0.05); Means with the same superscript are not significantly different (p>0.05); ND indicate
not detected.

Physicochemical Parameters Variations in the Oba Tributaries
Table 1 reveals significant variations in water quality parameters across three Oba tributaries
sites, some exceeding international and national standards, based on physicochemical
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analysis. The elevated phosphate levels in all the locations, which exceed the WHO limit of
0.05 mg/L, indicate possible contamination from fertilizers running off into agricultural areas
or domestic wastewater discharge. Similar findings were also noted by Adeyemi et al. (2020)
in their study of the Ogun River, where phosphate level ranged from 0.08 to 0.21 mg/L due
to fertilizer application and sewage inflow. Conversely, an Osun River survey by Olajire and
Imeokparia (2020) found lower phosphate concentrations, likely the consequence of better
regulatory management of industrial effluent. The high phosphate concentration in Site A in
this study may be indicative of localized pollution additions from adjacent agricultural
activities or unregulated sewage disposal.

The low Dissolved Oxygen levels in all points below the World Health Organization (WHO)
and National Standard for Drinking Water Quality (NSDWQ) standards indicate poor water
quality that is most probably due to organic pollution. The significantly high BOD also
indicates organic contamination, perhaps as a result of decomposing organic matter or
unprocessed industrial effluent. These findings are consistent with the study by Edokpayi et
al. (2019), who reported DO levels as low as 2.8 mg/L in the Lagos Lagoon due to dumping
high levels of organic waste. However, in cleaner rivers such as the Cross River, DO levels
were still higher than 5 mg/L (Ezekwe et al., 2021), reflecting better ecosystem health.

The Chemical Oxygen Demand was in the acceptable limit (50 mg/L), indicating moderate
organic pollution. This contrasts with studies of highly industrialized rivers like the Kaduna
River where COD had reached up to 78 mg/L due to textile and tannery effluent (Mustapha
and Aris, 2021). The comparatively lower Oba tributary COD suggests that industrial
pollution would not be the prime concern, but municipal waste could be the prime cause.
Nitrate levels were much lower compared to the limits (50 mg/L) and this is an indication of
low nitrate pollution. Ammonia levels in Site C, however, were close to the NSDWQ limit (0.5
mg/L), showing possible organic decomposition or sewage contamination. Ubuoh et al.
(2020) equally indicated the same in the Imo River where the ammonia level was between 0.3
to 0.6 mg/L due to domestic waste dumping.

The pH values were in proper range, although Site A was slightly acidic, presumably due to
organic decay or acid mine drainage. This is supported by Ogunfowokan et al. (2018), where
pH between 6.2 and 7.1 was observed in the River Oluwa. Turbidity measurements were far
higher than WHO and NSDWQ standards, prominently at Site C, presumably due to erosion,
sedimentation, or industrial effluent dumping. Comparable such turbidity has also been
found in Niger Delta by Ndinwa et al. (2019) because of oil exploration and dredging
activities.

Seasonal Variations in Physicochemical Characteristics

Table 2: Seasonal Variations in the Mean Values of Physicochemical Characteristics of
Water Samples From Oba Tributaries

. Regulatory Limits
P ters Rainy Dry P-
arame season season Value NSDWQ  WHO (2011)
(2017)
Phosphate (mg/L) 0.16+0.01 0.09+0.01 0.000 - 0.05
Dissolved Oxygen (mg/L) 4.19+0.26 2.93+0.09 0.000 >5.0 6
Biological Oxygen Demand (mg/L) 28.00+0.64 23.33+0.46  0.000 250 10
Chemical Oxygen Demand (mg/L) 16.11+0.35 12.3840.30  0.000 50 -
Nitrate (mg/L) 0.09+0.03 0.48+0.02 0.000 50 50
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Ammonia (mg/L) 0.35+0.04 0.21+0.01 0.002 05 15
pH 6.51+0.09 6.59+0.10 0.559 6.5-8.5 6.5-8.5
Total Nitrogen (%) 0.00+0.00 0.01+0.00 0.000 - -
Turbidity (FNU) 88.01+#25.44  25.97+1.09  0.020 5 5

*p-value < 0.05 indicate significance. Values are expressed as Mean + SEM using independent samples t-test for
comparison.

TABLE 3: Spatial and Seasonal Variations in the Mean Values of Physicochemical
Characteristics of Water Samples From Oba Tributaries

SITE A SITE B SITE C
Parameters Rainy Dry P- Rainy Dry P-Value Rainy Dry P-Value
Value
Phosphate (mg/L) 0.20+0.00 0.13+0.03 0.024 0.17+0.00 0.08+0.01 0.000 0.11£0.00 0.07+0.01 0.008
Dissolved Oxygen 2.67+0.04 2.54+0.09 0.233 4.97+0.01 3.14+0.16 0.000 4.92+0.01 3.10£0.10 0.000
mg/L

](Sioglogi)cal Oxygen 27.45+0.10  21.75£0.21  0.000 31.48+0.10  24.02+0.83  0.000 25.09+0.10 24.23+0.80  0.312
Demand (mg/L)

Chemical Oxygen 15.34+0.04  11.57+0.13  0.000 14.86+0.03  12.91+0.62  0.010 18.13+0.03 12.65+0.56  0.000
Demand (mg/L)

Nitrate (mg/L) 0.01+0.00 0.41£0.05 0.000 0.02+0.00 0.50+0.01 0.000 0.24+0.00 0.54+0.04 0.000
Ammonia (mg/L) 0.21+0.00 0.18+0.02 0.095 0.24+0.00 0.22+0.01 0.003 0.59+0.00 0.23+0.01 0.000
pH 6.04+0.00 6.10+0.08 0.448 6.60+0.01 6.65+0.12 0.661 6.91+0.00 7.04£0.05 0.036
Total Nitrogen (%) 0.00+0.00 0.01£0.00 0.000 0.00£0.00 0.01£0.00 0.000 0.00+0.00 0.01£0.00 0.000
Turbidity (FNU) 5.08+0.10 23.33+1.48  0.000 22.94+0.10  29.17+2.38  0.026 236.02+0.22  25.42+0.89  0.000

*p-value < 0.05 indicate significance. Values are expressed as Mean + SEM using independent samples t-test for
comparison.

Tables 2 and 3 show the seasonal variations in the physicochemical parameters of Oba River
tributaries. Phosphate levels were much greater during the rainy season, exceeding WHO
(2011) limits, consistent with data from the Ogunpa and Benin Rivers, where rainfall enhanced
phosphate via runoff and erosion (Adesakin et al., 2020; Ogbeibu et al., 2021). In contrast, little
variance in semi-arid locations such as the Sokoto River emphasises the role of land use
(Dahunsi et al., 2019).

Dissolved oxygen levels increased during the rainy season but remained below acceptable
levels, indicating comparable hypoxic conditions found in the Anambra River during dry
periods (Eze and Mgbenu, 2022), whereas rain-enhanced aeration mirrored patterns seen in
the Challawa River (Mustapha, 2018). Elevated BOD and COD during rains, with BOD
exceeding WHO limits, are consistent with findings from the Calabar River (Osu and Asuquo,
2020), whereas cooler climates such as the Jos Plateau showed less variability (Dibal et al.,
2021), implying that microbial activity is involved.

Nitrate levels unexpectedly peaked in the dry season, likely due to pollutant concentration,
as also seen in the Niger River (Kolo et al., 2020), while ammonia peaked in the wet season
from runoff, matching Otamiri River trends (Nwachukwu et al., 2019). Both remained within
permissible limits. pH stayed stable across seasons, similar to Osun River observations
(Oladeji et al., 2021), but turbidity surged during rains, exceeding safe thresholds and
reflecting sediment-laden flows like those in the Imo River (Ubuoh et al., 2020). Tropical rivers
like the Oba tributaries exhibit greater turbidity extremes due to less vegetative cover.

Monthly Variations in Physicochemical Characteristics

Monthly physicochemical characteristics of water samples from Oba tributaries reveal
temporal and spatial variations due to pollution, rainfall, and human inputs across Sites A, B,
and C as shown in figures 2 to 10.
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Particularly at Site A (0.26 mg/L in April), phosphate peaked during the rainy season and
exceeded WHO (2011) limits, most likely due to early fertiliser use or sewage. While the Osun
River maintained stable phosphate levels because of more stringent regulations, this pattern
is consistent with Ogun River trends (Adeyemo et al., 2022). Dissolved oxygen increased
during rainy seasons (up to 5.00 mg/L at Sites B/C), similar to the hypoxia in the Anambra
River, but dropped precipitously at Site A during dry months (Eze et al., 2023). Rain-enhanced
DO at Sites B/ C reflects observations from the New Calabar River (Onyena et al., 2022).

During consistently low rainy months, COD and BOD increased, especially at Site B in June
and Site C in May. In contrast to the lower BOD levels observed in the less urbanised Benue
River (Iorkyar et al., 2020), BOD levels in the Calabar River rose similarly during monsoons
and exceeded WHO limits (Osu et al., 2021). Biodegradable organic loads from household
waste are indicated by a high BOD/COD ratio. As observed in the Niger (Kolo et al., 2021),
nitrate concentrations were higher during dry months at Site C, whereas ammonia spiked
during rainy seasons. While wet-season ammonia surges indicate microbial hazards, dry-
season nitrate accumulation may contribute to long-term eutrophication.

The pH decreased during the rainy season, especially at Site A (5.78 in April), most likely as a
result of organic acids. Rainfall caused turbidity to rise sharply, particularly at Site C (>235
FNU), surpassing WHO/NSDWQ limits and reflecting surges in turbidity in the Imo River
(Ubuoh et al., 2021). On the other hand, because of drier conditions, the Sokoto River displayed
low turbidity.
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Figure 2: Monthly Variations of Phosphate (mg/L) Level in the Water samples from Oba Tributaries.
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Figure 3: Monthly Variations of Dissolved Oxygen (mg/L) Level in the Water Samples from Oba Tributaries.
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Figure 4: Monthly Variations of Biological Oxygen Demand (mg/L) Level in the Water Samples from Oba
Reservoir.
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Figure 5: Monthly Variations of Chemical Oxygen Demand (mg/L) Level in the Water Samples from Oba
Reservoir.
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Figure 6: Monthly Variations of Nitrate (mg/L) Level in the Water samples from Oba Tributaries.
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Figure 7: Monthly Variations of Ammonia (mg/L) Level in the Water samples from Oba Tributaries.

-B-Site A —@-SiteB —¢=Site C

8.0000
L 6.0000 -— =
5.0000
4-0000 I T T T T T T T T T T T 1
SIS T o N SN S S~ S S SR
& > < &
S Y&Q? @&i‘o S & & & Q@q’ @Q,& v
O & & V¥ <9
SRR

Months

Figure 8: Monthly Variations of pH Level in the Water samples from Oba Tributaries.
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Figure 9: Monthly Variations of Total Nitrogen (%) Level in the Water samples from Oba Tributaries.
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Figure 10: Monthly Variations of Turbidity (FNU) Level in the Water samples from Oba Tributaries.

CONCLUSION

The tributaries exhibit exceedances of critical parameters—such as elevated nutrients
(phosphate, ammonia), low dissolved oxygen with high BOD, turbidity spikes which are
indicators of pollution

RECCOMMENDATIONS

A standardized, periodic sampling programs combining physicochemical and heavy metal
analyses across representative sites should be established, with data integrated into
centralized databases.

Afolabi O. A, Adewoye S. O, Opasola O. A, DUJOPAS 11 (4b): 14-28, 2025 25



Assessment of Physicochemical Parameters of Selected Odo-Oba River Tributaries in Ogbomoso, Nigeria

key inputs that promote best agricultural practices (such as fertilizer management) and
waste water treatment should be identified and promoted.
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