


Assessment of some Heavy metals level in farmland along OPM- Aluu dumpsite in Ikwerre LGA, Rivers State, Nigeria



Abstract
The assessment of some heavy metal levels in farmland along OPM –ALUU dumpsite near Port-Harcourt was carried out using soil auger and an Atomic Absorption spectrophotometer (AAS). The samples collected from site Allu 1 and Aluu 2 representing farmland near the dumpsite and control soil, respectively. The results obtained showed lead (Pb) 97.5mg/kg, Arsenic (As) 29.5mg/kg, cadmium (Cd) 0.82mg/kg, Copper (Cu) 37.2mg/kg, Zinc (Zu) 64.8mg/kg, Chromium (Cr) 108.5mg/kg, Manganese (Mn) 58.3mg/kg and Nickel (Ni) 31.0mg/kg. These results are all higher than the world Health organization (WHO) limits, apart from Nickel (Ni) that is lower than the limit. Similarly, all the results were found to be higher above the control soil, apart from cadmium (Cd) and Nickel (Ni), which were not detected. Base on these results, we conclude that the site is polluted with heavy metals, and should be abandoned for farming activities. Similarly, people already farming in this area should be discouraged and made to go for routine medical exercise to ascertain the level of heavy metals in their body system. Finally, further studies using other analytical equipment, such as chromatographic techniques, should be used apart from Atomic Absorption spectrophotometer, to authenticate our report. 
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Introduction 
Soil is very essential for plant sustenance, animal lives, sinking and recycling of both solid and liquid wastes as well as production of qualitative foods (Manish et al., 2024). 
In Nigeria, as a developing nation, there are inadequate disposal facilities and waste management regulation enforcement, causing uncontrolled or indiscriminate dumping of wastes near urban cities, residential buildings, roadsides, farmlands and open spaces (Afolayan. 2018). According to Amusan et al., (2005), heavy metals are introduced into the soil through waste generation from anthropogenic activities. These wastes resulting from human activities may include plastics, food waste, sewage, papers, batteries and metals.
Municipal wastes may contain metals like Arsenic (As), Cadmium(Cd), Cobalt (Co), Iron(Fe), Nickel (Ni), Zinc(Zn), manganese (Mn), mercury(Hg), Lead (Pb) copper(Cu) and chromium (Cr), which may be housed in the soil as the sink when they are leached out from the dump sites. Heavy metals are described as having densities higher or more than 5g/cm3. Some heavy metals like Iron (Fc) Nickel (N) are very essential to all forms of life in their low concentrations (Johnny and Lead, 2014). But the likes of Lead(Pb), Cadmium(Cd) and Mercury (Hg) are toxic and harmful to living organisms even in their low concentration, as such can cause abnormalities in metabolic functions especially in higher concentrations (Manaham, 2001).
Oyedele et al., (2008) reported that the presence of Heavy metals in soil through fertilizers, pesticides, industrial discharge, animal manures and other waste can raise concern because they are non-biodegradable. Again, in their higher concentrations, physical, chemical and biological functionalities of soil are hampered, causing toxicity in human beings, animals and plants (Shokr et al., 2016). However, according to Ebong et al., (2018), leachates from dumpsites may contain heavy metals that could scale up soil pollution due to the fact that metal depositions are caused by anthropogenic activities, they tend to be more mobile in soil.
Ayeimi et al., (2017) conducted an analysis of heavy metals in soil, Plants and herbivorous insects within Ado Ekiti dumpsite. The results showed the presence of heavy metal contamination.
Adefemi and Awokunmi (2013) implicated the consumption of crops by heavy metals to leading cause of health dysfunctional, including psychosocial disorders, intrauterine growth retardation, low immunological deficiencies, upper gastrointestinal cancer, kidney failure and stomatitis. This is why it is necessary to monitor the contamination level of soil constantly.
MATERIALS AND METHODS 
Study site 
Aluu is a community in Ikwere Local Government Area of Rivers State. It is geographically located at 405611uN - 60561 58uE. It is a residential and suburban area known for its proximity to university of Port Harcourt. The people of Aluu are predominantly farmers. Some are traders, while few are fishermen owing to the Choba River that run across the community. The major crops of Aluu people are palm trees, cassava, maize, plantain, banana, vegetables, yams etc as their food as well as for their income earnings. 

MAP OF THE STUDY AREA 
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Fig 1: Map showing study locations of the work
Sample collection
Soil samples were collected from farmlands (Lat. 4.907605, Long. 6.963782) very close to the waste dumpsite using a soil auger and a spatula, firstly at a depth of 0 – 15cm and secondly at 15 – 30cm. These two samples were mixed to form a composite sample from which a laboratory sample was obtained by grab method and labeled Aluu1. Another soil away from the dump site at Lat. 4.9323305; Long. 6.9494600, using the same procedure and labeled as Aluu2 serves as a control. These samples Aluu1 and Aluu2 were air-dried and stored in labeled polythene bags and transported to the laboratory for analysis.   
Sample preparation
The soil samples were oven-dried at 95-105℃ to a constant weight. All glass wares were thoroughly washed with distilled water, soaked in diluted Nitric acid for 24 hours and then rinsed with distilled water to make sure it is free from impurities.
Dry Ash of the soil samples
The dry soil samples were crushed gently and sieved to obtain 63.0g sizes. 2.0g of the Sample was weighed into a pre-weighed dry crucible. The crucible was covered and transferred into a muffle furnace and the temperature was gradually increased to about 5000c for 7200 minutes. The samples were removed and allowed to cool to room temperature in a desiccator and then placed in acid-washed glass beakers.
Digestion of the soil samples 
The digestion was carried out based on the analytical methods for Atomic absorption spectrometry. Here, the samples were digested by the addition of 10ml of 0.25ml HNO3 heated to dryness and thereafter 10ml of 0.25m HNO3 and 3ml of HClO3 were added. The solution was then heated in a fume chamber. Sample solution was obtained by leaching the residues with 4.0ml of HCl and thereafter filtered and diluted with distilled water to 100 ml mark.
Analysis	
The concentrations of the selected heavy metals in the soil samples after digestion were analyzed using atomic absorption spectrometer (Burk Scientific model 2010).
Results and discussion
Table 1: Results of heavy metals concentration in farmland close to OPM – Aluu Waste Dumpsite
	S/N
	HEAVY METAL
	ALUU1 (mg/kg)
	ALUU2 (mg/kg)
	WHO LIMIT 

	1. 
	Lead (Pb)
	97.5
	20.2
	85

	2. 
	Arsenic (As)
	29.5
	4.8
	20

	3. 
	Cadmium (Cd)
	0.82
	ND 
	0.8

	4. 
	Copper (Cu)
	37.2
	12.1
	36

	5. 
	Zinc (Zn)
	64.8
	15.0
	50

	6. 
	Chromium (Cr)
	102.5
	10.8
	100

	7. 
	Manganese (Mn)
	585.3
	50.7
	500

	8. 
	Nickel (Ni)
	31.0
	ND
	35



ND:  NOT Detectable 


Fig 2: A plot of Heavy Metal Concentration against WHO limit





Fig.3: A plot of Heavy Metal Concentration against control

The results of heavy metal concentrations in soil from farmland around OPM – Aluu Road dumpsite and the control soil are presented in table1 and illustrated in figures 2 and 3 respectively. 
The concentrations of these heavy metals showed Lead (Pb) 975mg/kg, Arsenic (As) 29.5 mg/kg, Cadmium (Cd) 0.82mg/kg, Copper (Cu) 30.2mg/kg, Zinc (Zn) 64.8 mg/kg, Chromium (Cr) 103.5 mg/kg, Manganese (Mn) 585.3 mg/kg and Nickel (Ni) 31.0 mg/kg. Generally, the results obtained showed that the concentrations of heavy metals from farmland around OPM – Aluu road dumpsite were higher than the World Health Organization (WHO) limit, except Nickel (Ni) 31.0 mg/kg, which has fair less concentrations below its WHO limit of 35 mg/kg. All the Heavy metals from the farmland near the dumpsite were all higher than their control soil, and this is in order with the results obtained from (Amusan et al., 2005) and (Ite, 2023) on the characteristics of soils and crops uptake of heavy metals from the municipal waste dump site in Nigeria. This could be traced to the availability of metal-containing wastes in the dumpsite that may have leached into the underlying soil. 
The presence of Lead (Pb) in this agricultural soil sample may be implicated through pesticides. Improper dumping of old lead batteries and other lead compounds. At a low concentration, lead can be hazardous in soil and may trigger physical systems when humans are exposed to it constantly. Lead can equally endanger the food chain and thereby cause adverse human health effects when contaminated farm products are consumed. This work reported Lead (Pb) concentration of 97.5 mg/kg exceed the 85 mg/kg WHO limit and 20.2 mg/kg of the control soil sample. 
The presence of Arsenic (As) in agricultural soil is as a result of anthropogenic activities. Chopra et al., (2007) and ASTDR, (2005) reported that inorganic forms of arsenic are considered more harmful than the organic form. High concentrations of arsenic could be deadly even in short periods, but long-term exposure to low concentrations of arsenic may not be deadly. High concentrations of arsenic can cause damage to plant roots and stunted growth (Mizra et al., 2014).
The concentration of cadmium (Cd) in this work is 0.82 mg/kg, which is slightly higher than 0.8 mg/kg WHO limit. Its concentration was not detected by the AAs in the control soil sample. It is reported that when Cd concentration in soil exceeds 8.0 mg/kg or the bioavailable Cd becomes < 0.001 mg/kg, it causes physiological, structural and chemical changes in plant (Karaca et al., 2010).
The copper (Cu) concentration from the farmland dumpsite is recorded as 37.2 mg/kg. This is higher than 36.mg/kg WHO limit and 12.1 mg/kg control soil. Researches had implicated high concentrations of copper to plant toxicity, leading to impaired growth, oxidative stress and damage to cellular structures and functions. These conditions may disrupt photosynthesis and nutrient uptake and lead to plant death. 
The presence of copper in this work may be traced to copper metals and wires deposited several years ago that may have been eroded and leached into the soil.  (Luisa and Miguel 2006, Arit et al., 2016)
Zinc (Zn) from the farmland near the dumpsite was recorded as 64.8 mg/kg against 50 mg/kg and 15 mg/kg of WHO and control soil, respectively. The concentration of zinc in this work is higher than the acceptable limits. This may have come from some scrap metals, rods and steel in the ground. Soil disruption can be implicated as a result of high zinc concentrations in soil, impacting negatively on the microbial community that is crucial for nutrient cycling, thereby affecting soil health and plant growth. (Dupley et al., 2014) (Mir et al., 2021)
Chromium (Cr) recorded in this work has a concentration of 108.5 mg/kg. This value is higher than 100 mg/kg WHO limit and 10.8 mg/kg from the control soil. The introduction of chromium into the environment is mainly through sewage and fertilisers (Duruibe et al., 2018). High concentrations of chromium can delay seed germination and seedling growth by interfering with enzymes. It can be toxic to plants and damage plant cellular processes (Dupley et al., 2014).
Manganese (Mn) concentration reported in this work is 585.3 mg/kg. This value is high than the WHO limit of 500 mg/kg and control soil sample of 50.7 mg/kg. High concentration of manganese can be very toxic to plant causing necrotic brown spots on leaves and chlorosis in young plant leaves. At high level of manganese photosystem can be damaged, it could interfere with the plant's ability to absorb and translocate other essential minerals like phosphorus, calcium, among others. 
Manganese could be implicated here to have resulted from the use of certain fertilizers and pesticides, combustion of fossil fuels and gasoline containers and even waste materials disposal of solid waste can contribute to the enhancement of manganese (Emir et al., 2018).
The concentration of Nickel (Ni) from this work is 31 mg/kg. This concentration was lower than the WHO limit of 35 mg/kg. The Atomic absorption spectrophotometer did not detect any Nickel presence in the control soil. Although we have a lot of problems associated with Nickel at high concentration, this work did not implicate Nickel hence its concentration is below the WHO Limit. 
Heavy metal pollution not only results in adverse effects on parameters relating to plant quality and yield but also causes changes in the size, composition and activity of microbial community (Yao et al., 2003).
[bookmark: _GoBack]The plant uptake of heavy metals from contaminated soils may result in a great health risk considering food chain implications. Utilization of food crops contaminated with heavy metals is a major food chain route for human exposure. Uptake of heavy metals by crops and subsequent accumulation along the food chain is a potential threat to animal and man’s health (Sprynskyy et al., 2007).
The result of this work showed that there was heavy metal pollution in the soil. The increasing sequence of occurrence of the metals in the farmland is Mn > Cr > Pb > Zn > Cu > Ni > As > Cd
Conclusion 
Municipal waste dump has been found to enhance the concentration of heavy metals in the environment. The concentration of lead (Pb), Arsenic (As), Cadmium (Cd), Copper (Cu), Zinc (Zn), Chromium (Cr), Manganese (Mn) and Nickel (Ni) was studied. The result showed that the concentration of heavy metals from Aluu1 has significance difference from that of Aluu2. This showed that the location termed Aluu1 had been impacted with heavy metals which may have leached through the waste dump site to the soil, from maybe old batteries, pigments, plastics, plating, phosphates from fertilizers, eroded metals and others. 
Recommendation 
1. Heavy metal concentration evaluated were higher than the World Health Organization limit and even the control soil values, we recommended that the land should be abandoned for any farming activities until it is well remediated 
2. The residents leaving within this site should be properly educated on the danger of heavy metals pollution. 
3. Those eating from agricultural produce from this area should be mandated to go for routinely medical checkup from time to time to ascertain the level of heavy metal intake in their blood and general system. 
4. The government should be advised to pay compensation to the owners of these farms used for waste dump since they cannot farm on these heavy metals polluted lands. 
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