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ABSTRACT
Background and Objective: In Nigeria, it is alarming that all the abattoirs have no wastewater treatment.
Huge effluents are being directly discharged on a daily basis to the environment without being checked
and  controlled  creating  serious  pollution  risks  to  living  organisms  in  the  environment.  The
objective of this study was to characterize the selected abattoir effluent pollutants and also to evaluate
the  performance  of  water  lettuce  and  duckweed in removing pollutants from abattoir effluent.
Materials and Methods: Phytoremediation of slaughter-contaminated river water in Trans Amadi
slaughterhouse, Port Harcourt, Rivers State was carried out using hydroponically cultivated water lettuce
and duckweed. The physicochemical parameters investigated were physicochemical parameters:
Temperature, pH, electrical conductivity (EC), total dissolved oxygen (TDS), total suspended solid (TSS),
dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical oxygen demand (COD), turbidity,
nitrate (NOG3), ammonia (NH4

+N) and phosphate (PO4) were conducted according to the standard
methods.  Results: The percentage increase in pH varied between 13.4 and 29.7% for water lettuce and
12.6 and 32.2% for duckweed. The percentage increase in EC varied between 6.4 and 87.1% for water
lettuce and 5.4 and 86% for duckweed. The percentage increase in TDS varied between 15.4 and 82% for
water lettuce and 14.6 and 79% for duckweed. The observed differences between the mean values of TDS,
TSS,  BOD,  COD,  DO  and turbidity values were statistically significant (p<0.05) for both plants.
Conclusion: It can be concluded that discharging abattoir water without prior treatment could lead to
serious environmental problems for human beings, aquatic lives and Eco diversity since all pollution
indices are far above the tolerance limit.
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INTRODUCTION
Thousands of animals are slaughtered on a daily basis in Nigeria. However, the huge effluent generated
in these slaughterhouses is discharged without any adequate wastewater treatment facilities and this
constitutes a grave danger to the environment and public health since there is no policy on abattoir
management1-5. The abattoir effluent contains a lot of microorganisms which can easily contaminate
groundwater, drinking water and water bodies rendering that water unfit for drinking, swimming, irrigation
or any other purposes giving rise to a serious risk to living organisms in the environment6-11.
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Many researchers affirmed that slaughterhouses are characterized by a lack of proper management and
planning, no treatment facility, poor disposal mechanism and lack of legislative and monitoring action to
handle the huge effluents that have resulted in the discharge of huge pollution loads of effluent from
abattoirs directly into the rivers and environment without any prior treatment11-16. Wastewater from
abattoirs poses a significant risk to both human health and the environment. These effluents have the
potential to seep into the soil, contaminating groundwater with harmful substances such as nitrate and
bacteria17.

Studies conducted by Cao and Mehrvar9 as well as Barrera et al.10 have shown that microorganisms
present in abattoir waste can be easily transmitted to individuals who come into contact with
contaminated water sources, degrading water quality for drinking, recreational activities, or agricultural
use.

It is expedient to create awareness and enlighten the populace in the area of waste and waste
management to engender the significance of a global perspective of water resource management2,18.

The physicochemical and organic characteristics of groundwater especially wells very close to the
slaughterhouses were greatly distorted according to the findings of Chen et al.17.

Singh et al.19 and Adeyemo et al.20 reported that wastewater discharges from abattoirs could cause a
reduction in oxygen in the recipient water bodies, serious pollution of groundwater and enhanced
breeding pathogens multiplication which is highly infectious diseases. Gil and Allende21, Park et al.22 and
Matsumura and Mierzwa23 reported the approximate quantity of potable water used in slaughter house
operations  for  cattle,  swine  and  poultry  is  150  to  450  gal/cow,  15.3  to  320   gal/pig   and  3.0 to
4.5 gal/chicken.

The various activities engaged in many abattoirs in Nigeria are not monitored for regulation purposes. The
majority of the abattoirs in Nigeria are not developed and facilities for the treatment of abattoir effluents
are lacking. The cause of pollution abattoir effluent is the high quantity of blood generated from
slaughtering the animals24. It is highly imperative to effectively and efficiently treat effluent from
slaughterhouses before being discharged to the environment to fulfil the requirements and standards
proven by environmental legislation to preserve the ecosystem.

In recent times, many researchers have investigated the utilizations of various green technology plants
such as aquatic weed plants in phytoremediation of wastewater for example water lettuce, giant salvinia
and water hyacinth for domestic wastewater25,26. Other phytoremediation plants were also researched such
as water hyacinth for cassava wastewater treatment27; Desmodesmus armatus was used to treat cassava
wastewater28; Pistia stratiotes and Eichhornia crassipes in bioremediation of fish pond wastewater29.

Furthermore, duckweed, water cabbage, water hyacinth and cattail for industrial waste treatment30, Azolla
filiculoides and lemna minor for livestock wastewater31. Four algae (Cladophora glomerata, Oedogonium
westii, Vaucheria debaryana and Zygnema insigne) for industrial wastewater treatment32. Some
hydrophytes were evaluated for industrial wastewater treatment33. Salvinia molesta was used for the
removal of heavy metals from municipal wastes34. Ayaz et al.30 evaluated four hydrophytes species such
as Typha latifolia (cattail), Eichhornia crassipes (water hyacinth), Lemna gibba (duckweed) and Pistia
stratiotes (water cabbage) for remediation of industrial waste. The following aquatic plants have been used
for domestic wastewater treatment; water lettuce, giant salvinia and water hyacinth25.

Thus, the objective of this study was to characterize the selected abattoir effluent pollutants and also to
evaluate the removal efficiency of pollutants from abattoir effluent by water lettuce and duckweed as
phytoremediators.
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MATERIALS AND METHODS
Study area: The study area is Trans Amadi slaughterhouse, Port-Harcourt, Rivers State, Niger Delta,
Nigeria. It is positioned between Latitudes 40E2" and 60E2" North of the equator, as well as Longitudes
50E1" and 70E2" East of the Greenwich meridian. The study was carried out from June 2022 to July 2022.

Sample collection: The effluent and two aquatic plants were collected between the 10th and 14th of June,
2022. A sterile container was utilized to collect wastewater samples from Trans Amadi slaughterhouse. The
sterilized container was employed in an aseptic manner to collect fifteen samples of wastewater from the
slaughter drainage system, specifically at the point where it exits the slaughter pavement to discharge to
Oginigba River. Subsequently, the collected wastewater was promptly transported to the environmental
laboratory; these procedures were conducted in accordance with the recommendation of Abu et al.27.

Water hyacinth and duckweed were harvested from various earthen fishponds each having dimensions
of length×breadth (50×50 m) at African Regional Aquaculture Centre (ARAC), Aluu, Obio Akpor Local
Government Area, Port Harcourt, Rivers State. The harvested water hyacinth was kept in polyethene bags
for onward transport to Agricultural and Environmental Engineering, Niger Delta University, Amassoma,
Bayelsa State, Nigeria. The samples were sorted to avoid any trap matters on the plants. Only fresh,
healthy and mature plants were selected for the experiment. The selected plants were gently and diligently
washed and rinsed with potable water to avoid pollution which the plants might have carried from the
natural habitat.

Sample collection: The harvested water hyacinth was kept in polyethene bags for onward to Agricultural
and Environmental Engineering, Niger Delta University, Ammassoma, Bayelsa State, Nigeria. The samples
were sorted to avoid any trap matters on the plants. Only fresh, healthy and mature plants were selected
for the experiment. The selected plants were gently and diligently washed and rinsed with portable water
to devoid pollution which the plants might have carried from the natural habitat. The abattoir wastewater
was collected from the Swali slaughterhouse downstream end.

Experimental set-up: The circular hydroponic non-flow units with a dimension size of 25 cm and height
of 25 cm were used as the cultivation tanks. All the tanks were thoroughly washed using distilled water.
Prior to the growing of water hyacinth plants in abattoir effluent, the plant was acclimatized in a plastic
tank containing distilled water. Each of the experiments was replicated thrice including control. Thereafter,
all 15 hydroponic non-flow units were filled with 5.0 L of effluents for each of abattoir's wastewater
samples.  The  200  g  weight  of sorted water hyacinth plants were planted in the different hydroponic
non-flow units. Some of the precautions taken were: The test samples were given with adequate aeration
and exposed to sunlight. Daily observations were conducted and weekly data were recorded. Most of the
plants work during the day within the sunlight sources. The wastewater samples were taken on a weekly
basis for a period of 28 days and analyzed for the following physicochemical parameters: pH, temperature,
electrical conductivity, total dissolved oxygen (TDS), total suspended solid (TSS), dissolved oxygen (DO),
biochemical oxygen demand (BOD), chemical oxygen demand (COD), turbidity, Nitrate (NOG3), Ammonia-
Nitrogen (NH4

+N) and Phosphate (PO4) were conducted according to the standard method35,36 (APHA,
1998 and APHA, 2005).

Laboratory  analysis:  Physicochemical  parameters  were  analyzed  by  employing  the  method by
APHA35.

Statistical analysis: The results were subjected to statistical analyses for Analysis of Variance (ANOVA),
correlation coefficient matrix and descriptive statistics. Probability significance was affirmed at p<0.01,
p<0.05 and p<0.001.
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RESULTS
Power of hydrogen (pH): The mean values of pH varied between 6.33±0.03 (control) and 8.21±0.11 on
28th day for effluent treated with water lettuce while the effluent treated with duckweed ranged between
6.33±0.03 (control) and 8.37±0.02 as shown in Table 1 and 2. The percentage increase in pH varied
between 13.4 and 29.7% for water lettuce and 12.6 and 32.2% for duckweed. This is an indication that the
pH of the control sample is slightly acidic and as retention time progressed the pH turned slightly alkaline
in nature at the end of the 28th day retention time for the two aquatic plants. Significant variation of the
mean values of pH occurred among different phytoremediation durations at (p<0.05).

Electrical conductivity: The mean values of electrical conductivity of abattoir wastewater after 28 days
retention time varied from 448±6.19 at 28th retention time 3582±15.38 µs/cm (control) for effluent
treated with water lettuce and the mean values for effluent treated with duckweed ranged from 504±7.46
at 28th day retention time to 3582±15.38 µs/cm control as displayed by Table 1 and 2.

The percentage increase in pH varied between 6.4 and 87.1% for water lettuce and 5.4 and 86% for
duckweed. The observed differences between the mean values of EC were statistically significant (p<0.05).

Total  dissolved  solids  (TDS):  The  mean concentrations of total dissolved solids varied between
461±8.53 mg/L at 28 days for water lettuce and 2560±13.72 mg/L for control and 528±7.72 mg/L and
2560±13.72 mg/L at 28 days for duckweed (Table 1 and 2). The percentage increase in TDS varied
between 15.4 and 82% for water lettuce and 14.6 and 79% for duckweed. The observed differences
between the mean TDS values were statistically significant (p<0.05) for both plants.

Table 1: Physiochemical properties of slaughter effluent wastewater using water lettuce
Phytoremediation time (days)

------------------------------------------------------------------------------------------------------
Effluents parameters 0 7 14 21 28
Temperature EC 29.5±0.07 28.5±0.04 28.4±0.01 29.1±0.02 29±0.03
pH 6.33±0.03 7.18±0.08 7.32±0.07 7.67±0.09 8.21±0.11
Electrical conductivity (µs/cm) 3582±15.38 3354±12.15 2462±16.74 1226±13.78 448±6.19
Total dissolved solid (mg/L) 2560±13.72 2165±11.46 1780±12.19 1042±10.60 461±8.53
Total suspended solid (mg/L) 2673±13.72 2218±15.51 1719±9.28 921±7.48 583±9.17
Dissolved oxygen (mg/L) 1.46±0.02 3.05±0.08 3.±0.06 4.22±0.04 5.83±0.07
Biochemical oxygen demand 1584±10.51 1374±10.23 843±6.26 531±8.71 436±7.58
Chemical oxygen demand (mg/L) 3751±14.72 2763±12.42 1721±10.19 976±8.90 489±7.34
Turbidity (NTU) 28±1.53 23±1.74 19±0.58 17±0.21 15±0.21
Nitrate (NO3-) (mg/L) 15.31±0.09 11.19±0.07 9.20±0.05 6.68±0.04 4.83±0.03
Ammonium-nitrogen (NH3-N) (mg/L) 17.83±0.08 10.41±0.08 6.87±0.04 3.67±0.05 0.84±0.03
Phosphate (PO4) (mg/L) 5.53±0.03 3.86±0.04 1.87±0.03 0.83±0.04 0.62±0.02

Table 2: Physiochemical properties of slaughter effluent wastewater using duckweed
Phytoremediation time (days)

------------------------------------------------------------------------------------------------------
Effluents parameters 0 7 14 21 28
Temperature EC 29.5±0.07 28.8±0.06 29.3±0.02 28.6±0.03 28.9±0.05
pH 6.33±0.04 7.13±0.04 7.32±0.06 7.46±0.09 8.37±0.02
Electrical conductivity (µs/cm) 3582±15.38 3389±11.84 2574±10.23 1301±11.31 504±7.46
Total dissolved solid (mg/L) 2560±13.72 2187±10.61 1811±11.29 1123±9.51 528±7.72
Total suspended solid (mg/L) 2673±15.31 2297±13.79 1773±10.56 13.78 624±7.78
Dissolved oxygen (mg/L) 1.46±0.03 2.24±0.02 3.32±0.04 4.36±0.02 5.89±0.03
Biochemical oxygen demand 158±10.51 1335±12.57 875±7.15 642±6.61 494±.57
Chemical oxygen demand (mg/L) 3751±14.72 2686±10.59 1804±14.83 943±11.23 468±6.47
Turbidity (NTU) 28±1.53 2±0.97 18±0.29 16±0.56 13±0.50
Nitrate (NO3-) (mg/L) 15.31±0.09 10.97±0.09 8.76±0.03 6.41±0.05 4.21±0.02
Ammonium-nitrogen (NH3-N) (mg/L) 17.83±0.08 11.46±0.06 5.85±0.05 3.47±0.03 0.75±0.05
Phosphate (PO4) (mg/L) 5.53±0.03 4.32±0.05 1.69±0.04 0.93±0.06 0.57±0.01
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Total suspended solids (mg/L): The mean concentrations of total suspended solids of the control sample
were  2673±13.72  mg/L,  water  hyacinths,  lettuce  and  duckweed  in  effluent were 521±4.27 to
2167±6.82 mg/L, as shown in Table 1 and 2. The concentrations of TSS in the plant samples were lower
than in the control. The percentage increase in TSS varied between 17 and 78.2% for water lettuce and
14.1 and 76.7% for duckweed. Some of the TSS was probably taken up by the plants during the period
of cultivation.

Turbidity: The turbidity values will be higher. Turbidity values varied between 15±0.21 for water lettuce
treatment at 28-day retention time and 34±1.53 NTU for control sample. The mean values for duckweed
treatment varied between 13±0.50 for duckweed treatment at 28 day retention time and 34±1.53 NTU
for control sample. The percentage increase in turbidity varied between 17.9 and 46.4% for water lettuce
and 21.4 and 53.6% for duckweed. The observed differences between the mean values of turbidity were
statistically significant (p<0.05).

Phosphate (PO4): The mean values varied between 0.62±0.02 at 28 days for water lettuce treatment to
15.31±0.09 control sample. The mean values of duckweed-treated wastewater varied between 0.57±0.01
at 28 days for duckweed treatment to 15.31±0.09 control sample. The ANOVA tests indicated that there
was a statistically significant difference between the mean values of DO (p 0.05).

Nitrate (NO3): All the treated effluent was able to have NO3 concentrations not exceeding the permissible
WHO standard except control sample. The mean values varied from 4.11±0.03 at 28 days retention time
to 15.31±0.09 for the control sample. The mean values varied from 4.21±0.02 at 28 days retention time
to 15.31±0.09 for control sample. The ANOVA tests showed that there was statistically significant
difference between the mean values of NO3 (p<0.05).

Dissolved oxygen (DO): The mean concentrations of dissolved oxygen ranged between 1.46±0.02 mg/L
(control sample) and 5.83±0.07 mg/L at 28 day retention time as shown in Table 1. The mean
concentrations of dissolved oxygen ranged between 1.46±0.02 mg/L (control sample) and 5.89±0.03 mg/L
at 28 day retention time as shown in Table 2. The ANOVA tests indicated that there was a statistically
significant difference between the mean values of DO (p 0.05). Some contaminants which probably
distorted DO earlier were taken up by the plants and were refreshed by oxygen or followed by aeration
of the plants' samples. The implication of the observed increase in the DO subsequently improves aerobic
environments in wastewater, which enhances the aerobic bacterial activity to break down BOD and COD
in the waster water.

Biochemical oxygen demand (BOD): The mean concentrations of biological oxygen demand of the
control sample were 1584±10.51 mg/L, water hyacinths, lettuce and duckweed in effluent were 317±4.61
to 1286±8.74 mg/L (Table 1). The effluent characterization revealed that, a mean 1584±10.51 mg/L
concentration of BOD was discharged from the environment from slaughterhouse to the environment.
The percentage increase in BOD varied between 13.3% and 72.5% for water lettuce and 15.7 and 70.2%
for duckweed. This high load of BOD which is beyond the permissible limit could cause stress to aquatic
life due to insufficient amount of free available dissolved oxygen.

Chemical oxygen demand (COD): The wastewater characterization showed the mean value of COD
3751±14.72 mg/L was discharged to the environment from slaughterhouse. The mean concentrations of
chemical oxygen demand ranged between 402±5.62 to 3751±14.72 mg/L (Table 1). The concentrations
of COD of the plant samples were lower than the control. The wastewater characterization revealed the
average values of COD ranged between 3751±14.72 mg/L concentration of COD was discharged to the
environment from abattoir slaughterhouse to the environment. The percentage increase in COD varied
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between 26.3 and 87.0% for water lettuce while 28.7 and 87.5% for duckweed. This high load of COD
which is above beyond the permissible limit may cause to stress aquatic life owing to a deficient quantity
of free available dissolved oxygen. The observed reduction in the COD concentration could be due to the
uptake of organics by the plants with increase in retention time. The highest reduction efficiency was
found at 28th day retention time. The ANOVA tests indicated that there was a statistically significant
difference between the mean values of COD (p<0.05).

DISCUSSION
The pH of control sample is slightly acidic and as retention time progressed the pH turned slightly alkaline
in nature for the two aquatic plants. It was observed pH values fell within the pliable range for effective
performance of aquatic plants for phytoremediation processes of aquaculture wastewater. The pH of the
treated effluent met the permissible limits except the 28 day retention time. The permissible limit pH for
drinking water according to World Health Organization WHO37 ranged between 6.5 and 8.0. However, the
treated effluent met the Al-Janabi et al.38 permissible limits for irrigation and aquatic life ranging from 6.5
to 9.0. This is an indication that all the treated effluent fell within the recommended limits. The observed
high could be attributed to the type of wastes such as dung, stomach content, blood, fat, animal
trimmings and urine which are generated from the slaughterhouse14. The observed pH values will enhance
the optimal performance for microbial activities and nitrification process39.

The maximum permissible limit for electrical conductivity based on WHO37 recommendation is 400 µs/cm
for drinking water. The analyzed water sample exceeded the recommended limit assigned for drinking
water39-40. However, treated effluents have EC mean values higher than 750 µs/cm is acceptable by WHO37

for domestic, recreational and agricultural purposes and soil health except 28th day retention time41,42. The
most permissible range for TDS in drinking water is 500 mg/L as per WHO37 standard, only water lettuce
treatment at 28-day retention time fell within the permissible limit. According to WHO39 the maximum
permissible limit of TDS for drinking water is 600 mg/L. All the TDS values exceeded the permissible limit
as reported by WHO37 for domestic, bathing and recreational purposes expect 28 day retention for both
water hyacinth and duckweed.

According to WHO39 reported acceptable range of TSS for drinking water is as follows 10 mg/L. The
permissible range for TSS is limited to 2000 mg/L, it can be deduced that the treated effluent is suitable
for water reuse for irrigation purpose42.

The increased concentration of TSS has a detrimental effect on the aquatic ecosystem. The presence of
a high concentration of TSS could cause stress to aquatic life by obstructing sunlight and impeding
photosynthetic activity. Thus, the wastewater discharged from its source requires additional treatment
before being released into the environment. The measured TSS values were significantly higher than the
drinking water standard of previous studies41,42. According to Nuraini and Felani43 and Davies and Davies44,
the elevated TSS levels can be attributed to factors such as excessive surface runoff, soil erosion, water
waste and the decomposition of plants and animals.

According to the drinking water standard recommended for turbidity by WHO37 should not exceed 5 NTU
and none of the treated wastewater met the permissible limits. The analyzed water sample is unsuitable
for domestic and irrigation purposes.

The acceptable limit according to WHO37 for drinking water and aquatic life is 5 mg/L. The implication of
excess PO4 can cause harmful impacts on the ecosystem, such as algae blooms, invasive plants, low
oxygen, fish kills and dead zones. Even though there was a reduction in the phosphate concentration with
respect to retention time. Haidara et al.45 asserted that the performance of aquatic plants in nutrient
uptake improves with respect to the retention time. According to Oh et al.46 affirmed that excess
phosphate can impair the growth of any plant.

https://doi.org/10.3923/asb.2024.156.165  |                 Page 161



Asian Sci. Bull., 2 (2): 156-165, 2024

The acceptable limit recommended by WHO47 for nitrate concentration in drinking water is 50 mg/L. The
obtained mean values of nitrate were much lower than the permissible limit. And corresponding values
of 24.08- 68.92 mg/L of a similar study conducted by Rezania et al.14, though, there were significant
differences in the results, the values fell within the acceptable limits of WHO. Nitrate concentrations are
very harmful when are above stipulated acceptable limits by WHO. According to Aires et al.48 the
implication of excess nitrate in the human body could aggravate cancer of the stomach. Haidara et al.45

asserted that the performance of aquatic plants in nutrient uptake improves with respect to the retention
time.

The concentrations of BOD in the treated water samples were lower than the control. This could be
adduced to the uptake of some contaminants and other substances from their growth medium and
consequently lower the pollution concentration of water samples by the plants. According to Ashraf et al.49

reported that roots promote the retention of microbes on the roots by providing them with nutrients. The
roots provide oxygen to rhizospheric bacteria to enhance the process of aerobic breakdown of organic
matter.

Zhang et al.50 found that trapping in the biofilm of the roots is very significant in the mechanism for
particulate matter removal. Hussain et al.51 asserted that the roots of the test plant permit microbial
colonies to absorb the carbon compounds, which enhanced the reduction of BOD and COD. Organic
pollutants are degraded by microorganisms present on the roots, while some of the organic pollutants
are absorbed by the plants.

The World Health Organization standards prescribe approved limit of COD for drinking water should not
exceed 4 mg/L37. It is evident that the water samples analyzed were deemed unsuitable for drinking,
domestic and agricultural use. The WHO guidelines specify that the acceptable limit for COD in drinking
water is 200 mg/L39. Nuraini and Felani43 described chemical oxygen demand as the total quantity of
oxygen expected to oxidize organic materials chemically, both of which can be biodegradable and non-
biodegradable into CO2 and H2O. The implication of discharging untreated abattoir effluent could pose
a serious threat to the environment, human health, aquatic life and biodiversity. According to Cao and
Mehrvar9 effluent having these substances will have grave adverse effects on human health besides the
environment. The water lettuce and duckweed have the ability to significantly reduce the level of
contaminants in abattoir wastewater. Water lettuce is more efficient in reducing contaminants than
duckweed. The major constraint is the time taken for the two aquatic plants to remediate the abattoir
effluent.

CONCLUSION
This study showed that the chosen aquatic plants (water lettuce and duckweed) were effective and
efficient in reducing the concentration of pollution loads from abattoir with respect to retention time. The
retention time has a very significant effect on the efficiency of contaminant removal. The majority of
results obtained from 28th day fell within the permissible limits for the water lettuce and duckweed. Water
lettuce showed better performance in remediating some of the physicochemical parameters studied.
Finally, the hydroponic ponds offer a cheap, sustainable, environment-friendly and green technology for
phytoremediation of wastewater within a short time. The wastewater characterizations from the abattoir
effluent were very high and were not within the permissible limits according to World Health Organization
drinking water standards. It can be concluded that discharging abattoir water with prior treatment could
lead to serious environmental problems for human beings, aquatic life and Eco diversity since all pollution
indices are far above the tolerance limit.

SIGNIFICANCE STATEMENT
Water lettuce and duckweed are invasive aquatic plants that cause significant damage to the environment
and biodiversity. Exploring the use of these plants could offer a solution to combat the issues caused by
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their proliferation. This research focused on analyzing the effluent produced by abattoirs and evaluating
the effectiveness of the plants in treating pollution. The results revealed that the characteristics of the
abattoir effluent exceeded the acceptable limits set by the World Health Organization for drinking water
standards. Discharging untreated effluent could pose a serious threat to the environment, human health,
aquatic life and biodiversity. However, the study demonstrated that both water lettuce and duckweed have
the ability to significantly reduce the pollution levels in abattoir wastewater.
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