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Abstract

Wastewater contains several different hazardous substances and its consumption causes various diseases. Different plants biomasses have
phytoremediation potential with significant application in wastewater treatment. The heavy metals contents of the treated and untreated
wastewater sample were estimated using atomic absorption spectroscopic method. The physicochemical properties of the treated and
untreated wastewater sample were determined using standard equipment and analytical methods. The total and faecal coliforms count was
performed using membrane filtration method. In comparison, with the untreated wastewater, 7. domingensis and P. glaucifolium exhibited
significant (p < 0.05) decrease in pH, turbidity, conductivity, total hardness (TH), total suspended solids (TSS), total dissolved solid (TDS),
biological oxygen demand (BOD), chemical oxygen demand (COD), total alkalinity (TA), chloride, sulphate, phosphate, and nitrate level in
the wastewater sample with high percentage removal of the physicochemical contaminants. The wastewater sample treated with 7.
domingensis and P. glaucifolium displayed significant (p < 0.05) reduction in the level of Ni, Mn, Cr, Pb, Cd, and Co in the wastewater
sample compared with the untreated sample. the coliforms load in the wastewater sample. The total and faecal coliforms load in the
wastewater sample treated with 7. domingensis and P. glaucifolium was significantly (p < 0.05) reduced compared with the untreated
wastewater sample. The Typha domingensis demonstrated high significant (p < 0.05) removal efficiency against the physicochemical

contaminants, heavy metals, andtotal and faecal coliforms population in the wastewater compared to the Pennisetum glaucifolium.
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INTRODUCTION

Water remains the most widely available substance in the
world covering large portion of the Earth. Water is a vital
substance required for life sustainability, growth, and
development of living organisms. The essential functions
of water include consumption by human and animals,
absorption byplants for photosynthesis, and domestic and
industrial activities. According to World Health
Organisation a water quality for human consumption
must be free from pathogens, parasites, toxic chemicals,
and other harmful substances (WHO, 2023). A safe
drinking water must be colourless and odourless and
characterizes by a pH 6.5 — 8.5 and minimal
recommended values of chemicals (WHO, 2023).
Consumption of quality and safe water promotes
hygienic measures thereby preventing microbial
infections including acute respiratory infections and
neglected tropical diseases (UN, 2021). Ineffective
treatment of wastewater leads to production and
distribution of contaminated drinking water risking life
of millions of people (WHO, 2023). Report by World
Health Organisation showed that in 2022 about 1.7

billion people consume water contaminated with faeces
(WHO, 2023). Water contaminated with faeces is
associated with microbial infections such as diarrhoea,
cholera, and typhoid (WHO, 2023, UN, 2021). Almost
80% of diseases coupled with 33% of deaths in low and
middle income countries are due to consumption of poor
quality water (Azuamaha et al, 2023). It has been
estimated that consumption of water contaminated with
microorganisms causes about one million deaths
annually worldwide (WHO, 2023, UN, 2021).

Biomasses are major component of the Earth’s
ecosystems and serves important role in sustenance of
life. They are important elements of bioeconomy and
vital materials for addressing societal and industrial
problems. Biomasses are any organic materials
originated from plants or animals. The global demand for
biomass has been increased due to high population and
increase in industrials activities. Plants are the primary
sources of biomass and provide significant contributions
in energy production, wastewater treatment, and
environmental conservation. Plant biomasses are natural
organic materials originated from different plants, weeds,


https://doi.org/10.14421/biomedich.2026.151.1203-1212

1204

shrubs, trees, crops, and algae. They comprise different
parts of plant including leaves, stems, roots, and flowers.
The composition of plant biomass varied among the plant
species. However, plant biomass is mainly composed of
cellulose, hemicellulose, and lignin. Other components of
plant biomass include extractives, lipids, proteins,
carbohydrates, ash, and fiber. Plant biomasses serve as
important resources for ecological, domestic and
industrial activities. Plant biomass can be categorized as
agricultural biomass (wastes such as leaves, stalks, stem,
husks), forest biomass, aquatic biomass (algae and
aquatic weeds), and biomass from byproducts, wastes,
and residues. Plant biomasses serve important function in
improving anaerobic digestion.

Wastewater or raw sewage water from anthropogenic
activities contains several toxic substances that have been
documented with adverse health effects (Aliyu et al,
2026). The use of conventional techniques in treatment
of wastewater is ineffective, expensive, requires complex
operation, and generates toxic products. Hence, more
effective, less expensive and safe method for wastewater
treatment should be developed to produce quality water
for consumption and domestic activities.
Phytoremediation is the use of plants or plants derived
materials for treatment of wastewater. The technique is
simple, less expensive, and generates non toxic materials.
Plant biomasses have been wused as effective
phytoremediation agents. The application of plant
biomass in wastewater treatment is an effective and safe
water treatment method and could improves the finding
solution to environmental problems particularly lack or
inadequate of quality water.

Typha species are the most abundant aquatic weeds
and have potential removal of pollutants from aquatic
environments (Futughe et al., 2020). Typha domingensis,
commonly called cattail is a perennial plant growing in
aquatic environments and belongs to the family
Typhaceae (Aliyu et al., 2025; WCSPF 2023). Typha
domingensis is abundantly available in tropical countries
(Sesin et al., 2021; WCSPF 2023). Typha domingensis is
widely found in Northern region of Nigeria and is
commonly called Shala in Hausa. Typha domingensisis
used forprevention of flooding, conservation of natural
resources, and removal of pollutants from aquatic
environments (Kennedy et al, 2025). Pennisetum
glaucifolium, commonly known as Desho grass is a
perennial grass belonging to the family Poaceae
(Mengistu et al., 2021). Pennisetum glaucifolium is an
Ethiopia native plant rapidly distributed in other tropical
countries. Pennisetum glaucifolium is an important
source of feed for animals and used for conservation of
natural resources (Keba, 2023; Fuglie et al, 2021).
Pennisetum glaucifolium 1is an important biomass
material and vital source of dry matter (Wana et al.,
2021; Hidosa et al, 2020). In Nigeria, Pennisetum
glaucifolium is commonly known as Kyasuwa in Hausa
and serves as feedstock for animals in many local
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communities in the country. The aim of this study is to
evaluate the potential of Typha domingensisand
Pennisetum glaucifolium in treatment of wastewater from
Kebbi state water treatment plant.

MATERIALS AND METHODS

Study Site

This research was performed in Argungu in Kebbi State,
Nigeria. Argungu is one of the local government areas in
Kebbi State, Nigeria. The average humidity, annual
rainfall, and annual temperature in Argungu is
approximately 24 %, 800 mm, 33.55 °C, respectively
(HWD, 2023; ACW, 2023). Argungu has been the major
agricultural area in Kebbi state with production ofvarious
different food items such as rice, wheat, and millet.
Argungu is the major fishing practice area in Nigeria
hosting Argungu Fishing Festival an annual international
fishing festival in Nigeria.

Plants sample

The roots of Typha domingensis and Pennisetum
glaucifolium were collected from adjacent site of
Argungu River in Argungu, Kebbi state, Nigeria. The
Typha domingensis (UDUH/ANS/1115) and Pennisetum
glaucifolium  (UDUH/ANS/1092)  samples  were
identified at Herbarium Unit, Department of Plant
Science, Usmanu Danfodiyo University, Sokoto. The
voucher numbers were deposited in the herbarium.

Wastewater sample

The wastewater sample was collected in clean plastic
bottles from the Argungu River. The bottles were
wrapped in black plastic bags to prevent the access of
light to the sample. The sample was transported to the
Laboratory Unit, Department of Science Technology,
Waziri Umaru Federal Polytechnic, Birnin Kebbi,
Nigeria at 4 °C on ice for analysis.

Determination of Physicochemical Properties of the
Water

PH

The pH of the treated and untreated wastewater sample
was measured using digital pH meter standardized with
buffer solutions of pH 4 and 9. The pH values were
recorded in triplicate and then the mean value was
calculated.

Temperature

The temperature of the treated and untreated wastewater
sample was determined using digital thermometer. The
temperature values were measured in degree Celsius (°C)
and recorded three times followed by calculation of mean
value.



Aliyu et al. — Application of Some Selected Plants Biomasses in ...

Electrical Conductivity

The electrical conductivity of the treated and untreated
wastewater sample was measured using digital
conductivity meter calibrated with 0.01 N of potassium
chloride solution by immersion the sensor into the water
samples. The measurements were recorded three times
and the average value was calculated.

Turbidity

The turbidity of the treated and untreated wastewater
sample was determined by Nephelometric method using
turbidity meter. The sample (10 mL) in a cuvette was
taken into the turbidity meter and turbidity was measured
in triplicate and then the average value was obtained.

Total Hardness

The total hardness of the treated and untreated
wastewater sample was determined using EDTA titration
method. A 0.1 M EDTA solution was put into the burette
up to the mark 0 mL. Fifty miles of the wastewater
sample was transferred into a flask. The ammonia buffer
(1 mL) was added into the flask followed by addition of
five drops of Ericrome black—T as an indicator. The
solution was titrated against the EDTA solution. The
initial and final readings were recorded. The total
hardness was obtained using the following equation:

Volume of EDTA used
Volume of Sample

Total hardness (mg/L) = X 1000

Total Suspended Solids

The treated and untreated wastewater sample was
evaluated for total suspended solids (TSSs) content using
gravimetric method of AOAC (2000). The water sample
(100 mL) was filtered using glass fibre filter apparatus.
The residue was dried in oven at 104 °C for 24 hours and
then weighed. The TSSs content was calculated using the
following equation:

Weight of dried residue
Volume of sample

Total suspended solids (mg/L) = X 1000

Total Dissolved Solids

The total dissolved solids (TDSs) content of the treated
and untreated wastewater sample was estimated using
gravimetric method of AOAC (2000). The water sample
(100 mL) in dish was dried in oven at 104 °C for 24
hours and then weighed after cooled. The TDSs content
of the samples was obtained using the following
equation:

w2 -w1

— X 1000
Volume of sample

Total dissolved solids (mg/L) =

Where; W is the weight of empty dish, and W is the
weight of empty dish and dried sample.
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Dissolved Oxygen

The dissolved oxygen (DO) value of the treated and
untreated wastewater sample was measured using digital
dissolved oxygen meter. The DO value was read three
times and the mean value was calculated.

Biological Oxygen Demand

A 5-Day BOD Test method was employed for estimation
of biological oxygen demand (BOD) in the treated and
untreated wastewater sample. The water sample (100
mL) was overflowed in 500 mL airtight bottle. The
dissolved oxygen (DO;) of the sample was measured
using digital dissolved oxygen meter. The bottle was
incubated at 20°C for five days after which the dissolved
oxygen (DO») was finally measured. The BDO value was
obtained using the following equation:

D02 — DO1

BOD L) =
OD5 (mg/L) Volume of Sample

Where; DO is the initial dissolved oxygen, DOzis the
final dissolved oxygen, and B is the volume of sample
used.

Chemical Oxygen Demand

The chemical oxygen demand (COD) of the treated and
untreated wastewater sample was estimated using
colorimetric method of ASTM (2011) and APHA (2005).
The water sample (2 mL) was treated with 3 mL of
H>SOg4solution in test tubes and then heated at 150 °C for
2 hours. The tubes were cooled at room temperature and
the absorbance was measured using colorimeter at 600
nm wavelength. The COD was calculated using the
following equation:

COD (mg/L) = (Absorbance of sample — Absorbance of
standard) x Dilution factor

Total Alkalinity

The total alkalinity of the treated and untreated
wastewater sample was determined using titration
method as described by APHA (2005) and ASTM
(2004). The water sample (50 mL) was respectively
transferred into labelled 250 mL conical flasks followed
by addition of2 drops of 0.5 %w/v phenolphthalein
indicator. The solutions were thoroughly mixed and then
titrated with 0.05M H,SOj4 to pinkish colour recorded as
titre value (V1). Two drops of 0.5 % w/v methyl orange
indicator were added into the pinkish solution. The
solution was thoroughly mixed and then titrated with
0.05M H>SO4 solution to pale red colour recorded as titre
value (V2). The total alkalinity was calculated using the
following equation:

Molarity x (V1 + V2)
Volume of Sample(mL)

Total alkalinity (mg/L) = X 1000
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Chloride

The treated and untreated wastewater sample was
analyzed for chloride content using titration method as
described by APHA (2005). The water sample (50 mL)
(V) was treated with 3 mL of AI(OH); and pH of the
solution was adjusted 8.0. Potassium chromate solution
(1 mL) was added and then titrated with AgNO3 solution
until reddish brown precipitate was observed and the titre
volume (V1) was recorded. The experiment was also
repeated for blank (distilled water) and the titre volume
(V2) was recorded. The concentration of chloride was
obtained using the following formula:

V1 -V2xNx3546
Volume of Samlpe (mL)

Chloride Concentration (mg/L) = X 1000

Where N = normality of AgNO; = 0.98

Sulphate

The level of sulphate in the treated and untreated
wastewater samplewas estimated using Turbidimetric
method described by APHA (2005). The sample (20 mL)
was measured in a separate 100 mL flask containing 1
mL of the conditioning reagent. The HCI solution (1 mL)
and distilled water (9 mL) was added into the flask. The
BaCl, (0.3 g) was gently added into the flask and gently
stirred. The absorbance of the sample against a blank
was measured using spectrophotometer at 420 nm
wavelength. The level of sulphate in the samples was
obtained from the constructed standard curve.

Nitrate

Spectrophotometric  method was employed for
determination of nitrate level in the treated and untreated
wastewater sample as described by APHA (1995) and
USEPA (1983). The water sample (5 mL) was acidified
with IN HCI to prevent interference from hydroxide or
carbonate concentrations. The contents were dried in
oven. The dried sample was treated with 2 mL of
phenoldisulphonic acid, lightly washed, warmed, and
then allowed to cool. The mixture was treated with 10
mL of conc.NH4OH solution and then washed. The
standard curve was constructed. Absorbance of the
sample and standard ~was measured using
spectrophotometer at 410 nm and the nitrate
concentration was obtained from the standard curve.

Phosphate

Colorimetric method was employed for determination of
phosphate level in the treated and untreated wastewater
sample as described by ASTM (2004) and APHA (1998).
The water sample (50 mL) was transferred into three
separate conical flasks each containing 20mL of ascorbic
acid. The solutions were mixed well and then incubated
at 25°C for 5 minutes. The standard curve was
constructed using prepared standard solution. The
absorbance was read at 650nm wavelength and the
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phosphate level was extrapolated from the standard
curve.

Determination of Heavy Metals Content

The concentration of nickel, manganese, cobalt,
chromium, lead, and cadmium in the treated and
untreated wastewater sample was determined using
atomic  absorption  spectroscopic (AAS) method
described by AOAC (2005). The water sample (100 mL)
was treated withl mL of conc. HNO3 solution and 2 g of
anti-bump. The solution was incubated at 65 °C for 5
min, cooled and then filtered. The standard solutions of
concentration from 0.1 mg/L to 10 mg/L were prepared
from the metals diluted stock solution. The calibration
curves for the metals were constructed. The absorbance
was read at 450 nm wavelength and the concentration of
the metals was obtained from the calibration curves.

Bacteriological Analysis

The treated and untreated wastewater sample was
analyzed for Total Coliforms (TC) and Faecal Coliforms
(FC) count using standard membrane filtration method as
described by (APHA, 1998). The water sample (100 mL)
was introduced into a sterile stainless steel and filter
holder system fitted with membrane filter of 0.45 um
pore size. The membrane filter was placed on a prepared
m-Endo agar and then incubated at 35 °C for 24 hours.
The red colour bacteria colonies (Faecal Coliform and
Total Coliform) were counted and expressed as Colony
Forming Units (CFU) per 100 mL.

Determination of the Percentage of Contaminant
Removal

The percentage pollutant removal efficiency of the
sample and for each parameter analyzed was obtained
using the following equation:

CU-CT
—— X100

% Removed contaminant = cu

Statistical Analysis

The statistical analysis of the results using SPSS
Statistics version 23 and the results were expressed as
mean =+ standard error of mean. The significant
differences between the mean values was determined by
one-way analysis of variance (ANOVA) at p< 0.05 level
of significance using Tukey Post Hoc test for multiple
comparisons test.

RESULTS

Physicochemical Properties of the Water Sample

Table 1 indicates the physicochemical properties of the
treated and untreated wastewater sample. The untreated
wastewater sample displayed high value of pH, turbidity,
conductivity, TH, TSS, TDS, BOD, COD, TA, chloride,
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sulphate, phosphate, and nitrate coupled with low
temperature and dissolved oxygen (DO) value. Treatment
of the wastewater with 7. domingensisand P.
glaucifolium significantly (p < 0.05) reduced the pH,
turbidity, conductivity, TH, TSS, TDS, BOD, COD, TA,

Table 1. Physicochemical Properties of the Water Sample.

chloride, sulphate, phosphate, and nitrate level of the
water sample. However, the high decrease in the level of
the contaminants was observed in the wastewater sample
treated with 7. domingensis than that treated with P.
glaucifolium (Table 1).

Parameter Untreated T. domingensis P. glaucifolium
pH 8.70 £ 0.26% 6.36 =0.22° 7.13 £0.352
Temperature (°C) 21.33+£0.88° 27.00 £0.11° 24.00+0.11¢
Turbidity (NTU) 71.00 +0.232 28.00 £ 0.34° 42.66 +£0.34°
Conductivity (uS/cm) 1321.33 £0.202 983.00 £ 0.32° 994.33 £ 0.40°
Total Hardness (mg/L) 876.66 +0.20? 184.33 £0.26° 240.33 £0.20°¢
Total Suspended Solids (mg/L) 979.33 £ 0.43% 219.66 +£0.31° 318.00 +0.33¢
Total Dissolved Solids (mg/L) 2438.00 £ 0.40? 523.00 £ 0.34° 739.33 £0.22°¢
Dissolved Oxygen (mg/L) 5.60 +0.34* 23.33+£0.31° 10.93 £0.31¢
Biological Oxygen Demand (mg/L) 87.20 +0.432 20.76 £ 0.40° 36.76 +0.37°
Chemical Oxygen Demand (mg/L) 460.66 + 0.29* 79.66 £ 0.20° 124.33 +0.23¢
Total Alkalinity (mg/L) 150.33 +£0.232 58.33 £0.35¢ 67.33£0.25°
Chloride (mg/L) 563.00 +0.172 211.00 £0.13° 322.33 +£0.29°
Sulphate (mg/L) 44,10 +£0.372 26.20 £0.32P 27.26 £0.06°
Phosphate (mg/L) 9.70 £0.15 3.33+£0.26° 5.00 £0.22°¢
Nitrate (mg/L) 15.23 +£0.312 5.96 +0.23b 6.66 + 0.20°

Values are mean + SEM (n = 3)

Values in the same row with different letters are statistically significant.

Figure 1 shows the percentage removal efficiency of
T. domingensis and P. glaucifolium  against
physicochemical contaminants from the wastewater
sample. The result showed thatthe 7. domingensis and P.
glaucifolium demonstrated significant (p < 0.05) removal

80 -
70 -
60 -
50 -
40 -

30 -

Percentage Removal (%)

20 -

10

TH TSS TDS TA

Figure 1. Percentage Removal Efficiency of Physicochemical Contaminants.

The heavy metals contents of the treated and
untreated wastewater sample are shown in Table 2. In
comparison with the untreated wastewater sample, 7.

Chloride

efficiency of physicochemical contaminants. However,
T. domingensis exhibited high significant (p < 0.05)
removal capacity compared to the P. glaucifolium

(Figure 1).

M T. domingensis

M P. glaucifolium

Sulphate Phosphate  Nitrate

domingensis and P. glaucifolium  demonstrated
significantly (p < 0.05) decrease in the level of Ni, Mn,
Cr, Pb, Cd, and Co (Table 2).
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Table 2. Heavy Metals Content of the Water Sample.

Parameter Untreated T. domingensis P. glaucifolium
Nickel 0.79 £0.0072 0.12 £ 0.006° 0.13 £ 0.013P
Manganese 1.86£0.0112 0.25+0.001° 0.31 £0.002°
Chromium 2.99 +0.0392 0.70 £ 0.031° 0.76 +£0.014°
Lead 1.15+£0.0272 0.28 + 0.024° 0.38 £0.022°
Cadmium 0.93 +£0.0052 0.19 + 0.002° 0.21 £0.013®
Cobalt 0.58 £0.0122 0.13 +0.015P 0.18 + 0.006°

Values are mean + SEM (n = 3)

Values in the same row with different letters are statistically significant.

The percentage removal efficiency of T. domingensis
and P. glaucifolium against heavy metals contaminants
from the wastewater sample is presented in Figure 2.
High percentages of all the detected heavy metals were
significantly (p < 0.05) removed from the wastewater
sample following treatment with 7. domingensis and P.

100 +
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10

0

Removal Efficiency (%)

Nickel Manganese Chromium

Figure 2. Percentage Removal Efficiency of Heavy Metals.

Figure 3 presents the mean count of total coliforms
and faecal coliforms in the treated and untreated
wastewater sample. Treatment of the wastewater sample
with T. domingensisand P. glaucifolium significantly (p

450 -
400 -
350 -
300 -
250 -
200 -

150

Mean Count [cfu/100mL)

100 o

50 A

0 -

Untreated

Hnn

T. domingensis

glaucifolium. However, the wastewater sample treated
with T. domingensis displayed high significant (p < 0.05)
percentage of the heavy metals removed compared with
the wastewater sample treated with P. glaucifolium
(Figure 2).

M T. domingensis

H P. glaucifolium

Lead Cadmium Cobalt

< 0.05) reduced the coliforms load in the wastewater
sample. However, T. domingensis exhibited significant (p
< 0.05) decrease in the total and faecal coliforms counts
than the P. glaucifolium (Figure 3).

MFC

P. glaucifolium
Figure 3. Total Coliforms and Faecal Coliforms Load. *p< 0.05 statistically significant compared with untreated.
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Figure 4 indicates the percentage removal efficiency
of T. domingensis and P. glaucifolium against total and
faecal coliforms load from the wastewater sample. It was
observed that high percentage of total and faecal
coliforms was significantly (p < 0.05) removed in the
wastewater sample treated with 7. domingensis and P.

80 -
70 -
60 - %
50 -
40 -

30 -

Removal Efficiency (%)

20

10
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glaucifolium. However, the percentage removal of total
and faecal coliforms was significantly (p < 0.05) high in
the wastewater sample treated with 7. domingensis than
that treated with P. glaucifolium (Figure 4).

[ Seriesl

M Series2

T. domingensis

Figure 4. Percentage Removal of Total Coliforms and Faecal Coliforms.

DISCUSSION

In this study, T. domingensis and P. glaucifolium
displayed significant efficiency for reduction of pH,
turbidity, conductivity, TH, TSS, TDS, BOD, COD, TA,
chloride, sulphate, phosphate, and nitrate level in the
water sample. Turbidity indicates a contamination of
water with suspended hazardous particles, heavy metals
and toxic organic substances (WHO, 2017). Electric
conductivity indicates the total salt content of water (Sri-
Dattatreya et al., 2018). Total hardness of water was due
to the presence of divalent cations, particularly calcium
and magnesium ions. Total suspended solids and total
dissolved solids of water indicate the presence of organic
substances and metals in water (Adimalla &
Venkatayogi, 2018). Biochemical oxygen demand
determines the quality and suitability of water (Sri-
Dattatreya et al., 2018). Alkalinity of water indicates its
carbonate (CO3*) and bicarbonate (HCO?3) contents
(Igwe et al, 2021). High level of chloride in water
indicates the presence of pollutants in water which its
consumption can cause colorectal and bladder cancer
(Adimalla & Qian, 2019; DPR, 2018).

In the present study, high concentration of Ni, Mn,
Cr, Pb, Cd, and Co was observed in the wastewater
sample. However, treatment of the wastewater with 7.
domingensis and P. glaucifolium significantly decreased
the level of Ni, Mn, Cr, Pb, Cd, and Co in the wastewater
with high percentage of removal. Drinking of heavy
metals contaminated is associated with neurotoxicity,
carcinogenicity, reproductive organs dysfunction, and
immunotoxicity (Abubakar et al., 2025; Abubakar et al.,
2022).This finding is in agreement with the finding of

P. glaucifolium

relevant studies in which 7. domingensis displayed
significant removal capacity against As, Co, Cu, Ni, Pb,
Zn and Hg (Compaore etal,2020; Lominchar
et al., 2015). This study also agrees the finding of similar
studies which indicated that 7. domingensis significantly
removed certain heavy metals including Cr, Ni, Zn, Fe,
Cd and Cr from aquatic environments (Dube et al., 2019;
Hadad et al, 2018).However, it has been reportedthat
Typha latifolia exhibited significant removal efficiency
against Fe, Cu, Zn, Pb, and Ni from the mining effluents
Riverine wetlands (Nabuyanda eral, 2022; Milke
et al., 2020). On the other hand Vetiver grass which
belongs to the same genus with Desho grass displayed
significant removal caoacity against different pollutants
from aquatic environments (Angassa et al., 2019; Badejo
etal, 2018).

Wastewater and wastewater treatment plants have
been the primary source of pathogens for thousand
populations (Bain er al, 2012). Fecal coliforms are
pathogenic microbes that have been reported with
potential to contaminate aquatic environmental (Osuolale
and Okoh, 2015). High population of coliforms in the
wastewater indicates the presence of pathogens that can
cause health effects on humans and animals (Seo et al.,
2019). Pathogens in untreated or poorly treated
wastewater cause many potential health risks including
dysentery, cholera, typhoid, fever, and diarrhea (Ciss’e,
2019). In this study, treatment of the wastewater sample
with T. domingensis and P. glaucifolium significantly
removed high population of total and faecal coliforms
from the wastewater. Wastewater treatment plants
contributes significantly in reducing of microbial
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population from wastewater through inhibiting or killing
of microorganisms or by removing organic and inorganic
nutrients required by microbes for growth and
proliferation (Mao et al, 2015). Studies showed that
plant weed particularly root exudates exhibited
significant removal of microorganisms by being toxic to
pathogenic microbes (Angassa et al., 2018). It has been
documented that total and faecal coliforms are removed
from the wastewater by sedimentation, adsorption,
predation by other organisms, and change in
physicochemical conditions (Sartori et al., 2016). Many
studies showed that plants demonstrated significant
efficiency for removal of bacteria from contaminated
environments (Calheiros et al.,, 2017). However, similar
study showed that plants treated by horizontal flow
hydroponics displayed high removal efficiency of
coliforms up to 90.9 % from domestic wastewater (De
Anda et al., 2018).

CONCLUSION

Typha domingensis and Pennisetum glaucifolium
demonstrated significant reduction in the level of pH,
turbidity, TH, TSS, TDS, BOD, COD, TA, chloride,
sulphate, phosphate, nitrate, Ni, Mn, Cr, Pb, Cd, Co, total
and faecal coliforms population in the wastewater
sample. However, Typha domingensis displayed high
significant efficiency in removing the physicochemical
contaminants, heavy metals, and total and faecal
coliforms population from the wastewater compared to
the Pennisetum glaucifolium. Thus, Typha domingensis
has high phytoremediation potential for treatment of
wastewater from Kebbi state water treatment plant than
Pennisetum glaucifolium.
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