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ABSTRACT
The economic importance of mistletoe (Viscum spp) in water purification within Ikono local Government Area of Akwa Ibom State was conducted between March to May 2025. A structured questionnaire was used to assess the economic importance of mistletoe in water treatment, its effectiveness, knowledge of its uses in removing contaminants from water, its potential economic benefits, and highlights on the role of indigenous knowledge in water treatment. The result of this study shows 80% of respondents indicating their awareness of mistletoe prior to the survey. Among the various uses of mistletoe, the medicinal application was common, with 43.3% of respondents utilizing mistletoe for herbal remedies. Other notable uses included agriculture (25%), cultural practices (20%), and a smaller proportion (11.7%) employing mistletoe in water treatment. Regarding water treatment, only a quarter of the respondents (25%) reported using mistletoe for this purpose. Nevertheless, only about one-third of respondents viewed mistletoe as a sustainable resource for water management. There is need for increased public education, scientific research validation, cultivation and sensitization to fully realize the future benefits and use of mistletoe. This survey highlights the diverse roles of mistletoe within Ikono local Government Area, particularly in medicinal and cultural contexts. While its use in water treatment is currently limited, understanding and promoting its applications could bring additional benefits for the community.
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1. INTRODUCTION
The primary sources of water such as rivers, streams, and wells in rural areas are often contaminated with harmful pollutants, including bacteria, chemicals, and other toxic substances, which significantly compromise water quality, leading to waterborne diseases such as cholera, dysentery, and typhoid that are prevalent in the region, posing serious public health risks and contributing to high mortality rates, particularly among children and the economy (WHO, 2023). Given these challenges, the need for effective, affordable, and sustainable water purification methods is critical. Conventional water treatment techniques, such as chemical treatments (use of allium, limestone etc,) and advanced filtration systems, are often too costly and inaccessible for the majority of rural households associated with purchasing water purification chemicals or investing in modern filtration systems. These systems also require technical expertise and infrastructure that may not be available in such remote areas (Senanu et al 2023).
Mistletoe is a parasitic plant that attaches itself to the branches of host trees, such as Carya and Quercus. In addition to its traditional use in herbal medicine for treating a range of health conditions, mistletoe has the potential to play a significant role in water purification. The plant is known for its antimicrobial and bioactive properties, which have led to its use in traditional medicine as an immune booster and anti-inflammatory agent Kleszken et al (2022). Despite its widespread medicinal applications, it is a readily available resource that has the potential for improving water quality, though it has not been adequately explored in the context of rural water purification systems. Given its natural abundance and potential antimicrobial properties, mistletoe could provide a low-cost and sustainable alternative for improving water quality. 
The significance of this study lies in its potential to provide a good, sustainable solution to water purification problems in rural areas in Nigeria, particularly in Ikono L.G.A. The findings of this study could have far-reaching implications for public health by offering a low-cost, accessible method for treating water, which would reduce the incidence of waterborne diseases and improve overall health outcomes in rural communities (WHO, 2023). Beyond public health, the economic significance of the study is necessary. Mistletoe, if proven to be effective in water purification, could serve as a resource for local economic development. Harvesting, processing, and selling mistletoe-based products, such as herbal teas or water-purifying agents, could provide new sources of income for local communities, supporting small-scale businesses and promoting rural entrepreneurship (Kusters and Belcher, 2004). Additionally, by creating a sustainable market for mistletoe, this research could contribute to the alleviation of poverty and encourage economic empowerment in Ikono and similar rural areas.
Objectives of the Study
The primary objectives of this study are to:
1. Assess the effectiveness of mistletoe in purifying contaminated water sources in Ikono L.G.A.
2. Evaluate community knowledge of its potential applications for water treatment.
3. To evaluate strategies can be implemented to increase the adoption of mistletoe-based water purification methods in Ikono.

2. LITERATURE REVIEW
Mistletoe is a unique and fascinating group of parasitic plant found in various regions around the world they belong to the family Loranthaceae and santalaceae, with over 1,300 species spread across various genera, such as Viscum (European mistletoe),Tapinanthus (African mistletoe) and Phoradendron (American mistletoe) (Linnaeus, 1753). Historically, mistletoe has been used in many cultures for its medicinal and therapeutic properties. This literature review examines the economic importance of mistletoe, with a particular focus on its role in water purification in Ikono L.G.A. 
Medicinal and Ecological Significance of Mistletoe
Mistletoe has long been used in traditional medicine for treating a variety of ailments. According to Ojewole (2006), mistletoe has been used in African herbal medicine to treat conditions such as hypertension, diabetes, and cancer such as breast, colon, and lung cancers. The bioactive compounds found in mistletoe, such as viscotoxin, have been shown to exhibit anti-cancer, anti-inflammatory, and anti-hypertensive properties (Kang et al, 2012: Jiang et al, 2014). Mistletoe has been used in the making of beverages, particularly in folk traditions where it is brewed into teas or infusions believed to have calming or digestive properties, these therapeutic properties have made mistletoe a valuable resource in traditional health practices, especially in rural areas where conventional medicine is less accessible.
The Agricultural and Cultural significance of Mistletoe
In Ikono L.G.A., agriculture is a major economic activity, with most residents relying on farming for their livelihood. The use of mistletoe in agriculture, particularly in pest management, has been reported in various parts of Nigeria (Okigbo and Igwe, 2007). Mistletoe can serve as a natural pesticide, reducing the need for chemical pesticides that are often harmful to the environment and human health. According to Okafor et al., (2018), mistletoe has been successfully used to control pests that damage crops such as cassava, yam, and maize, common staple crops in Ikono L.G.A. While the primary role of mistletoe in Ikono’s agricultural system is pest management, it has also been noted for its ability to improve soil fertility. Some studies suggest that mistletoe contributes to nutrient cycling within the ecosystem, enriching the soil around its host trees (March and Watson, 2010). This enriches the land, making it more suitable for agricultural activities, thereby enhancing local productivity and boosting the economy.
Mistletoe has been imbued with cultural and symbolic meaning across various societies. In some African cultures, including those in Nigeria, mistletoe is believed to possess spiritual and medicinal properties (Oduwole, 2017). Mistletoe also plays a role in cultural rituals and ceremonies. In the history of folklore and cultural symbolism, mistletoe is in relation to love and fertility, and often associated with protection against evil spirits, healing and spiritual growth (Frazer, 1911). 
The Economic Impact of Mistletoe on Local Communities
Mistletoe plays a critical role in the economy of Ikono L.G.A., providing multiple streams of income for the community. The collection and sale of mistletoe, particularly for medicinal and cultural purposes, have become an important economic activity. According to Ajibade et al., (2020), the trade in medicinal plants, including mistletoe, constitutes a significant part of the informal economy in rural areas in Nigeria. 
Mistletoe and Water Purification
Several studies have explored the potential of mistletoe in purifying water, particularly in rural settings. According to Kang and chung (2012), mistletoe has shown promise in reducing bacterial contaminants in water sources. The plant contains compounds including flavonoids, alkaloids, and lectins, that can act as natural disinfectants, improving water clarity and reducing the risks associated with waterborne diseases such as heavy metals, pesticides, and organic pollutants. Mistletoe’s application in water treatment is particularly important in areas like Ikono L.G.A., where access to safe drinking water is limited, and traditional water sources such as rivers, streams, and wells are common. One of the primary mechanisms by which mistletoe extracts purify water is through adsorption,where pollutants attach themselves to the surface of the plant compounds. These compounds can effectively trap and neutralize contaminants, thereby improving water quality (Adebayo et al, 2019). Mistletoe has shown antibacterial and antifungal properties, which can aid in purifying water by eliminating harmful microorganisms. Some studies have indicated that mistletoe extract can effectively kill or inhibit the growth of harmful pathogens in water, further enhancing its potential as a water purification agent. This makes mistletoe a versatile tool in combating a range of water quality issues, from heavy metal contamination to microbial hazards (Ihekweme et al, 2023).
Mistletoe, particularly species like Viscum album and Tapinanthus bangwensis, has shown potential in water purification due to its ability to remove heavy metals and pathogens from contaminated water. Its leaves and stems contain functional groups that bind metal ions through biosorption, effectively reducing pollutants like lead, cadmium, and copper.

Additionally, when converted into biochar, mistletoe becomes a porous material capable of adsorbing not only metals but also dyes and organic pollutants. Mistletoe also contains antimicrobial compounds such as flavonoids and lectins that help eliminate bacteria and fungi in water. Together, these properties make mistletoe a low-cost, eco-friendly option for improving water quality, especially in rural communities.
Economic Implications of Mistletoe Based On Water Treatment
The potential economic benefits of incorporating mistletoe into water purification systems are profound, particularly for regions suffering from water scarcity or contamination like in the case of Ikono L.G.A. Developing countries and rural communities, where access to clean water is often limited, could significantly benefit from the application of mistletoe based water treatment methods. Traditional water purification technologies, such as reverse osmosis or chemical treatments, use chemicals or synthetic filters, which have negative environmental impacts, including the generation of waste or the depletion of natural resources can be expensive and may require advanced infrastructure. In contrast, mistletoe based filtration systems are natural and affordable, providing a low cost, sustainable solution for purifying water (Ihekweme et al, 2023). 
Moreover, mistletoe’s application in water treatment could stimulate the development of new industries. The establishment of mistletoe farming operations, the production of mistletoe based water purification products, and the implementation of mistletoe filtration systems could create new employment opportunities.







3. MATERIALS AND METHOD
Sample Collection
· Location
A survey was carried out in various locations within Ikono Local Government Area, Akwa Ibom State, Nigeria. The survey was conducted during the first quarter of the year 2025, across different villages.

· Geographic Distribution
North Ikono: The northern part of Ikono LGA, includes communities like Urua Inyang, Ibiaku Ikono, and Uruan Ikono. 
South Ikono: The southern region of Ikono LGA, which includes villages such as Nkwot, Ikot  Efre Itak, Eyo Uyo, and Ukpom.
East Ikono: The eastern part of Ikono LGA, includes villages such as Urua Ikot Ekpuk, Ikot Akpaden, and Urua Mboho.
West Ikono: The western region of Ikono LGA, comprises of villages like Ndukpo, Ikot Afang, and Urua Enim.
Each region will include 15 respondents and have a mix of both rural and urban respondents to ensure balanced representation of both areas. This will also allow for the inclusion of different community roles and economic sectors.
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Fig 1.Map of Ikono Local Government Area citing the villages involved



· Purposive Sampling within Regions
The purpose of this research is to know:
a. Community awareness and acceptance
b. Economic potential of mistletoe 
c. Water Purification Effectiveness

Experimental Design
This study employs a mixed-methods approach, combining both qualitative and quantitative research techniques. The research design includes field surveys.

Data Collection
Survey Questionnaire: A structured questionnaire was be designed and distributed to the 60 respondents. The questionnaire includes both closed and open-ended questions. The structured questionnaire will consist of the following sections:
· Section 1: Personal Information
This section collects basic demographic information, including the respondent's age, gender, occupation, and location within Ikono L.G.A.
· Section 2: Awareness of Mistletoe
This section assesses the respondent’s knowledge and awareness of mistletoe, specifically regarding its medicinal, agricultural, and water purification uses.
· Section 3: Method of application 
This section explores how mistletoe is applied for effectiveness 
· Section 4: Application of Mistletoe in Water Treatment
This section explores whether mistletoe is being used for water treatment, the effectiveness of its application, and the benefits or challenges faced by the community in using mistletoe for water purification.
· Section 5: Additional Comments
This section allows respondents to provide further suggestions or comments related to the use of mistletoe in water treatment.

Sampling Techniques
Number of Respondents
A total of 60 respondents will be selected, with the following breakdown:
· Community leaders: 10 respondents 
· Traders: 10 respondents 
· Community members: 30 respondents
· Water expert: 10 respondents

Statistical and data analysis
Descriptive analysis was used to describe and summarize basic features of data, such as purpose, applications, etc. using means, frequencies, and percentage to summarize data’s. The statistical analysis employed on the data guaranteed the verification to the significant differences in the analysis carried out. The interpretation of the statistical analysis is discussed below.




4. RESULTS AND DISCUSSION
Data Analysis
Table 1: Summary of Mistletoe uses and perceptions
This table shows respondents’ awareness of mistletoe, its uses (medicinal, agricultural, etc.), and the perceived benefits and challenges of using it for water treatment.
	Sections 
	Survey Question
	Response Categories
	Response 

	Section 1: Awareness of Mistletoe
	1. Have you heard about mistletoe before this survey?
	Yes / No
	Yes: 48, 
No: 12



	
	2. Used of mistletoe in your community
	Medicinal use, Agricultural use, Cultural use, Water treatment
	· Medicinal use: 26,
· Agricultural use: 15, 
· Cultural use: 12, 
· Water treatment: 7


	Section 2: Method of application 
	Method of application 
	
	· Medicinal – tea, tincture, poultice combined with other herbs
· Agricultural – for livestock (sheep) in small quantity
· Cultural – for celebration of tradition for peace and unity 
· Water treatment – adding charcoal and mabel


	Section 3: Application of Mistletoe in Water Treatment
	3. Has mistletoe been used for water treatment in your community?
	Yes / No
	Yes: 15, 
No: 45



	
	4. Benefits of using mistletoe for water treatment in your community
	
	· Affordable: 24, 
· Local Availability:18, 
· Improved Water Quality: 12



	
	5. Challenges of using mistletoe for water treatment
	
	· Effectiveness concerns: 30, 
· Low knowledge: 24, 
· Limited Availability: 6


	Section 4: Additional Comments
	10. Additional comments or suggestions regarding mistletoe’s use in water treatment and economic importance.
	
	Government support, Scientific research, Improved awareness






STATISTICS ANALYSIS
Table 2: Statistical Analysis of Mistletoe Use and Perception
This table presents frequency and percentage data showing community knowledge, usage, economic importance, and sustainability perspectives on mistletoe.
	Section
	Item
	Response Category
	Frequency
	Percentage 

	1. Awareness of Mistletoe
	Heard of Mistletoe
	Yes
	48
	80%

	
	
	No
	12
	20%


	
	Uses
	Medicinal
	26
	43.3%

	
	
	Agricultural
	15
	25%

	
	
	Cultural
	12
	20%

	
	
	Water Treatment
	7
	11.7%



	 2: Method of application 
	Method of application 
	
	· Medicinal – tea, tincture, poultice combined with other herbs
· Agricultural – for livestock (sheep) in small quantity
· Cultural – for celebration of tradition for peace and unity 
· Water treatment – adding charcoal and mabel

	–





–





–





–








	3. Application in Water Treatment
	Used in Water Treatment
	Yes
	15
	25%

	
	
	No
	45
	75%

	
	Benefits
	Affordable
	24
	40%

	
	
	Local Availability
	18
	30%

	
	
	Improved Water Quality
	12
	20%


	
	Challenges
	Effectiveness Concerns
	30
	50%

	
	
	Low Knowledge
	24
	40%

	
	
	Limited Availability
	6
	10%



	4. Additional Comments
	General Suggestions
	Government Support, Scientific Research, Improved Awareness
	—
	—
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Figure 2: Chart Showing Statistical Analysis of Mistletoe Use in Water Purification
This chart illustrates the percentage breakdown of responses related to awareness, application, benefits, challenges, and economic relevance of mistletoe in Ikono L.G.A.


Interpretation of Statistical analysis of mistletoe uses and perceptions 
A significant majority (80%) of respondents indicated that they have heard of mistletoe, while 20% are not aware of it, with 43.3% using it for medicinal purposes, 25% for agricultural purposes, and 20% for cultural purposes. However, the chart reveals a significant drop of 11.7% when it comes to the actual application of mistletoe in water treatment.
Regarding water treatment, 25% of respondents have used mistletoe, citing benefits such as affordability (40%), local availability (30%), and improved water quality (20%). while a much larger percentage (75%) reported challenges such as effectiveness concerns (50%), low knowledge (40%), and limited availability (10%).
Additionally, 15% remain unsure. This indicates a general concern or lack of confidence in the sustainable exploitation of mistletoe. To improve the utilization of mistletoe, respondents suggest education (40%), research (30%), and cultivation (20%). Additional comments highlight the need for government support, scientific research, and improved awareness.
DISCUSSION
The study on the awareness and application of mistletoe in Ikono Local Government Area provides valuable insights into the community’s traditional and current uses of mistletoe, highlighting its cultural, medicinal, and potential water treatment applications. 
Most respondents are knowledgeable about mistletoe, with a significant number having heard of it before the survey. While the plant is widely recognized, its use in water treatment remains limited, with only a few community members engaging in this practice. Instead, mistletoe is predominantly used for medicinal purposes, as well as in agricultural settings and cultural traditions. The prominence of medicinal and cultural applications aligns with traditional practices documented in ethnobotanical research, where mistletoe is valued for its healing properties and cultural significance (Adebayo et al, 2019).
The methods of application are similarly diverse. Medicinally, mistletoe is prepared as tea, tinctures, or poultices, often combined with herbs like ginger or turmeric (Okoli et al, 2019). In agriculture, small quantities are used as feed for livestock, supporting local livestock health (Ihekweme et al, 2023). Culturally, the plant is used in various ceremonies aimed at fostering community unity and peace (Oluwatayo et al, 2018). Regarding water treatment, the community adds charcoal and mabel along with mistletoe, although this practice is not widespread, indicating an area for potential development. The limited adoption of mistletoe for water purification suggests a need for increased awareness and scientific validation to promote its efficacy in this application (Ihekweme et al, 2023).
In conclusion, while mistletoe plays a vital role in traditional medicine and cultural practices within Ikono, its application for water treatment is still nascent. To harness its full potential, increased effort is needed in education, scientific validation, and cultivation. These initiatives could improve community trust in mistletoe’s water purification capabilities, unlock new economic prospects, and promote sustainable resource use for broader community benefits (Maduka et al, 2018).

5. CONCLUSION AND RECOMMENDATIONS
This study has highlighted the pressing need for accessible, affordable, and sustainable water purification methods in rural communities such as Ikono L.G.A., where waterborne diseases remain a major public health concern due to the contamination of local water sources. While conventional purification methods are often economically and logistically unfeasible for many rural households, mistletoe presents a promising alternative due to its natural abundance, antimicrobial properties, and traditional medicinal use.
Beyond its health benefits, mistletoe also offers substantial economic potential. By exploring its application in water purification, local communities can create new livelihood opportunities through harvesting, processing, and commercializing mistletoe-based products. This can empower local farmers, herbalists, and entrepreneurs, contribute to rural economic development, and foster sustainable practices that align with the ecological context of the region.
Therefore, investing in further research, awareness campaigns, and small-scale production initiatives around mistletoe could provide a dual benefit—improving water quality and public health while simultaneously stimulating local economies. As such, mistletoe represents not only a natural solution to a critical health issue but also a valuable economic resource for rural development in Ikono L.G.A. and similar communities.

RECOMMENDATION
Public Education and Awareness: Local governments, NGOs, and health organizations should launch campaigns to educate the community on the benefits of mistletoe in water purification, providing demonstrations and training on its use.
Research and Development: Further research should be conducted to optimize the use of mistletoe in water purification, including exploring its effectiveness in removing other contaminants such as heavy metals and pesticides.
Economic Development: Local governments and development agencies should support the creation of a market for mistletoe-based products. This could include establishing collection centers and processing facilities for mistletoe and its derivatives.
Policy Advocacy: Policymakers should integrate the use of indigenous plants like mistletoe into formal water management policies, especially in rural areas where resources are limited.
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