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In Southeast Asia, water hyacinths pose a significant threat to freshwater ecosystems, 

proliferating as invasive species. This study explores an innovative approach to leverage 

these natural resources in the creative economy, extending local wisdom through the craft 

of wickerwork. Qualitative research methods were employed to examine the unique 

weaving techniques of the Bueng Kho Hai community, known for transforming water 

hyacinths into wickerwork products. Data was collected through an array of techniques, 

including document analysis, field studies, preliminary surveys, structured and 

unstructured interviews, participatory and non-participatory observations, and group 

discussions. Rooted in traditional weaving practices and guided by meticulous 

experimentation, an eco-friendly fabric was developed, comprising a unique blend of 

40% water hyacinth fiber and 60% cotton. This blend symbolizes the community's efforts 

to reconcile the preservation of local handicrafts and the Thai way of life with 

environmental conservation. It presents a cost-effective and scalable method contributing 

to sustainable development. The study highlights the untapped potential of indigenous 

knowledge in advocating sustainability and provides insights into local innovation that 

could be replicated in diverse contexts. This abstract elucidates the implementation of 

research methods and the specific data gleaned from each source, offering readers a 

comprehensive understanding of the study's methodology. Furthermore, it underscores 

the significant implications of the research for environmental conservation and the 

preservation of local handicrafts and Thai culture, emphasizing the environmental 

benefits of this unique blend.   
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1. INTRODUCTION

The development of human civilization has been shaped by 

inventiveness as well as adaptability to the natural resources 

that were available at the time. The skill of wickerwork dates 

back some four thousand years, and it has been made using 

materials such as bamboo and rattan. Thai basketry, a 

distinguishing attribute of agricultural cultures, has always 

been sensitive to the use of local resources, generating patterns 

that appeal to aesthetics, usefulness, religious rites, and 

cultural customs. This has resulted in the production of designs 

that are unique to Thailand. 

In recent years, Thailand, along with other locations such as 

Lake Victoria in Kenya, has come up against a problem in 

terms of its ecology as a direct result of the growth of water 

hyacinths. These non-native aquatic plants represent 

significant threats to the health of freshwater ecosystems, 

including adverse effects on fisheries, water quality, and even 

irrigation systems. Despite this, the inventiveness of humans 

has come up with ways to turn this challenge into an 

opportunity. Other places are researching the possibilities of 

water hyacinth as a bioenergy resource, organic fertilizer, and 

even a base material for handicrafts [1]. In Thailand, skilled 

artists have cleverly combined water hyacinth into traditional 

wickerwork. This adaptability illustrates the durability of 

human cultures by demonstrating their capacity to generate 

novel solutions to the problems posed by the environment. 

In recent decades, rapid advancements in technology and 

industry, in addition to rising global populations and 

increasing urbanisation, have brought mankind face-to-face 

with a number of significant difficulties, including those 

pertaining to the availability of water, food, energy, and a 

sustainable environment. In the context of Thailand, the water 

problem stands out as a noteworthy one due to the fact that it 

is intricately connected to the other three predicaments. It is 

abundantly clear that water is necessary for the production of 

both food and energy, and it is clear that environmental 

concerns extend to the protection of water quality and the 

management of associated challenges. This study presents a 

novel strategy to reuse the biological leftovers of the water 

hyacinth plant, which is known scientifically as Eichhornia 

crassipes. The goal of the study is to address the obstacles that 

have been presented. The goal is to turn dried water hyacinth 

stalks into materials of consistently high quality that are 

appropriate for use in handicrafts [2]. This will be 

accomplished by utilizing automated equipment specialized 

for processing dried water hyacinth stalks. This programme 

not only provides a long-term solution to environmental 

problems, but it also helps local handicraft enterprises by 

providing a more efficient and affordable alternative to the 

conventional manual processes that are now in use. 

Introduced to Thailand in 1901 by King Rama V as an 
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ornamental addition, the water hyacinth (Eichhornia crassipes) 

soon transformed from a benign decorative freshwater plant to 

an environmental concern, rapidly plaguing and deteriorating 

freshwater habitats. Its swift proliferation across water bodies 

earned it an infamous reputation as an environmental menace. 

However, the silver lining to this ecological challenge has 

been the ongoing research into its untapped potential. Despite 

the fact that its fast spread has given it a reputation as an 

environmental hazard. For instance, the high cellulose content 

of water hyacinth fibers, which may reach up to 62.15%, paves 

the way for the creation of reinforced polymer composite 

materials that are ideal for applications that need less weight. 

These fibers have been extracted using new mechanical 

methods rather than the usual retting procedures, and they 

have been used in the development of environmentally 

friendly handcraft goods such as table mats, which are gaining 

favor among customers in cities like Bangkok. In addition, the 

use of these items not only satisfies the desire that customers 

have for environmentally friendly products but also helps the 

local economy by providing a novel approach to a plant that 

has historically been troublesome. It's interesting to note that 

the widespread development of water hyacinth also has an 

effect on the local species. For example, the presence of these 

plants has caused certain species of waterbirds, such as the 

Little blue heron and the Common moorhen, to modify the 

ways in which they forage for food. This study highlights the 

adaptability of water hyacinth by illustrating how it has 

evolved from an environmental obstacle into a model for 

environmentally responsible innovation and ecological 

harmony [3-6]. 

Handicrafts play an important part in the economy of 

Pathum Thani, which is located in the middle of Thailand. 

These handicrafts exemplify the ideals of the circular economy 

and sustainability. Recently, there has been an increased 

emphasis placed on the design of environmentally friendly 

furniture that makes use of waste materials and has an 

emphasis on recycling and reusing [7]. In spite of the fact that 

water hyacinth continues to be a dominant material in the area, 

local artists are investigating the possibility of using hybrid 

laminated composites. They want to manufacture 

environmentally friendly materials that are appropriate for a 

variety of structural purposes by using different types of fibers, 

such as coir [8]. This forward-thinking strategy not only 

highlights the region's illustrious handcraft heritage but also 

tackles environmental concerns by reusing trash and 

incorporating environmentally friendly materials. 

It is essential to develop and make designs that appeal to 

current preferences and put an emphasis on both beauty and 

sustainability if the business of water hyacinth wickerwork is 

going to see a revitalization. The usage of water hyacinth 

should not be justified merely by its visual appeal, rather its 

environmental benefits as an alternative that is kind to the 

environment should be emphasized [9]. This environmentally 

friendly method tackles the problems that are caused by the 

overgrowth of water hyacinths in aquatic habitats while also 

capitalizing on the plant's potential for use in the creation of 

reinforced polymer composites [10]. 

The Pathum Beyond the realm of traditional handicrafts, the 

water hyacinth industry in Thani, which is well known for its 

handcrafted goods like purses and home décor, has unrealized 

potential. It is crucial to provide a connection between 

craftspeople and customers, making certain that products are 

in line with modern desires while preserving the rich crafting 

tradition [11]. 

Nevertheless, difficulties are in the horizon for the sector. 

The attraction and demand for water hyacinth goods have 

slightly decreased as a result of factors such as market 

saturation, shifting consumer preferences, and a perceived lack 

of innovation in the industry. As the focus of the world moves 

towards sustainability, there is an urgent need for the sector to 

innovate, broadening its offers to include items with value 

additions, such as bioenergy solutions [12]. In a market 

environment that is always shifting, it will be essential for the 

industry to embrace innovation and adaptation in order to 

maintain its continuous development and relevance. 

This research investigates the cultural and creative 

industries throughout Asia, with a particular emphasis on the 

weaving practises of water hyacinth in Pathum Thani, 

Thailand. The artists of Pathum Thani, who may be found 

tucked away amid the bustling fabric of the cultural industries 

of Asia, have established themselves not just as keepers of 

heritage but also as trailblazers in their own right. They have 

invented a combination of water hyacinth fiber and cotton, 

which has resulted in an eco-friendly fabric that can be used in 

a variety of design applications. This was accomplished by 

skilfully merging indigenous knowledge with current 

processes. This synergy is a monument to the community's 

combined dedication to sustainability and innovation, and it 

aligns perfectly with the needs of the current market [13]. 

In addition, the purpose of this investigation is to dissect the 

more far-reaching implications of such innovations on the 

economic dynamics of local communities, environmental 

sustainability, and the treasured preservation of cultural 

heritage. The intentions here are multifaceted, much like those 

of many cultural sectors across Asia, including the 

preservation of centuries-old artistic practices, the creation of 

economically viable paths, the successful navigation of the ebb 

and flow of the global market, and the accomplishment of 

larger societal objectives. By using this perspective, the 

research is able to draw interesting similarities with other 

cultural epicenters in Asia, shedding light on the same 

aspirations held by the region's cultural sectors as well as the 

inherent difficulties they face [13]. 

2. RESEARCH OBJECTIVE

Investigate the innovative approach of water hyacinth fiber 

and cotton to create an eco-friendly fabric with potential 

applications in design. 

2.1 Fabric-making process using water hyacinth 

The Research conceptual framework delves into the 

production of water hyacinth fabric (Figure 1). This 

exploration focuses on the detailed manufacturing process, the 

fabric's inherent attributes, and its potential market value. 

Within this process, water hyacinth fiber is spun into yarn, 

accentuating the fabric's sustainability while highlighting its 

eco-friendliness. This approach also presents a solution to 

agricultural waste by using it as a primary material for fabric. 

The journey from ideation to the final product is 

multifaceted. Both textiles and final products are designed 

with a balance of aesthetic and functional qualities. The 

fabric's unique characteristics offer opportunities for 

establishing a distinct brand or product identity. Textile 

machinery plays an indispensable role, in ensuring production 

efficiency and top-tier quality. Furthermore, this fabric lends 
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itself to the creation of distinctive furniture designs, resulting 

in either market-ready prototypes or finished products.  

Figure 1. Research conceptual framework 

Upholding quality is of paramount importance. The 

production process strictly adheres to textile testing standards, 

ensuring the fabric meets safety and quality criteria. Similarly, 

the produced furniture aligns with set standards, guaranteeing 

durability and safety. The resultant furniture product is tailored 

to meet market preferences.  

From harvesting to processing, this sequence outlines the 

transformation of water hyacinth into fabric. If a deep dive into 

the entire procedure is the aim, detailing these stages becomes 

essential. However, a summarized version suffices if the 

spotlight rests on the conceptual framework and its broader 

applications. 

Potential stakeholders must understand the fabric's texture, 

resilience, eco-consciousness, and aesthetics. This may appear 

redundant to water hyacinth fabric experts, but it delivers 

significant information to a larger audience. 

2.2 Environmental benefits 

Figure 2. Pathum Thani is strategically located in Thailand's 

central region, bordered by various provinces and the vital 

Chao Phraya River. This river not only supports agriculture 

but also significantly influences the day-to-day life of the 

locals 

Figure 2 looks into the several districts that comprise the 

Pathum Thani province, known for combining urban growth 

and natural splendor. For example, the Sam Khok District is 

known for its long history of agricultural production and its 

strong sense of community. Mueang District is Pathum Thani's 

busy epicenter with business and residential zones. The Lat 

Lum Kaeo District is an example of how contemporary urban 

growth can live with the splendor of nature. The Nong Suar 

District is distinguished by its verdant landscapes and calm 

bodies of water. At the same time, the Khlong Luang District 

is renowned for its status as an intellectual center due to the 

presence of many educational and research facilities. 

The Thanyaburi District is always bustling with activity, as 

seen by the lively marketplaces and robust community life. 

However, the Lam Luk Ka District is the one that genuinely 

attracts the interest of visitors with its enormous wetlands, 

which are a haven for birdwatchers owing to the abundance of 

bird species found there. A region of great relevance to this 

investigation is Bueng Kho Hai, which is located inside Lam 

Luk Ka. Its one-of-a-kind ecosystem highlights community-

led efforts to develop sustainable products while preserving 

the surrounding environment. These community-based 

endeavors, particularly in places like Bueng Kho Hai, shed 

light on the possibilities for bringing economic goals and 

ecological responsibilities into harmony: 

(1) Sustainable Resource. Water hyacinth's rapid growth

makes it a promising renewable resource.

(2) Reduces Water Pollution. Harnessing water hyacinth,

known for its invasive growth in waterways, aids in

mitigating its spread and curbing water pollution (Figure

3).

(3) Biodegradable. Crafted products from water hyacinth

fabric decompose naturally, reducing landfill waste.

(4) Potential for Local Economy. Cultivating and processing

water hyacinth into fabric can usher in economic

opportunities for the local populace (Figure 4).

Figure 3. Plants hold potential for innovative applications 

like weaving and eco-friendly packaging 

Figure 4. Possibility for the regional economy. The local 

community may benefit economically from water hyacinth 

cultivation and processing into fabric 
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3. RESEARCH SCOPE

3.1 Scope of study 

The weaving skills used in the Bueng Kho Hai village, 

along with the community's dedication to being good stewards 

of the environment, make this a particularly interesting case 

study. It is admirable that they have developed a novel strategy 

to turn water hyacinth, a plant that has the potential to cause 

problems, into valued handmade items. Research has proven 

that water hyacinth has the potential to be turned into cellulose 

nanocrystals; this demonstrates the community's versatility in 

making use of the plant for a variety of uses that are 

environmentally friendly [14]. 

The research investigates a number of distinct 

subcommunities that exist inside the Bueng Kho Hai 

community. This includes both the village academics and the 

village weavers, in addition to the larger populace engaged in 

the manufacture of wickerwork. A method of this level of 

specificity seeks to get an understanding of the intertwined 

contributions that various practices make to the culture, 

economics, and long-term viability of the local community. 

The research attempts to gain insights that may be 

applicable to other communities in the area by concentrating 

on this particular community and its unique circumstances. It's 

possible that this may serve as a model for more 

comprehensive approaches to sustainable development and 

environmental preservation. The community of Bueng Kho 

Hai in Thailand is an excellent example of how traditional 

weaving methods may be combined with concerns for the 

environment. It is interesting that they have made an attempt 

to transform an invasive plant into valued artisan goods that 

are in demand all around Thailand. This research illustrates the 

resiliency of the town as well as the cooperative spirit that 

exists there, highlighting the city's twin quest of economic 

advancement as well as cultural preservation. 

Figure 5. Comprehensive overview of the project's various 

impacts on society and the environment. Complete overview 

of the project's multiple effects on other parts of society and 

the environment 

This picture depicts the development of the area as well as 

its significance in a variety of different ways (Figure 5). The 

necessity of protecting the environment is brought to light in 

item number one. It displays the region's dedication to the 

preservation of the natural environment. The second 

illustration illustrates the crucial importance that agricultural 

communities play in the region, while the third illustration 

examines the differences and similarities between urban and 

rural communities. The fourth point emphasizes how 

important it is for communities to continue their education and 

build up their capabilities. The importance of forming 

connections is highlighted in point number 5. The importance 

of connecting the many different players in this field is 

underlined. Because of these visuals, we have a much better 

understanding of the significance of the relationships between 

the many factors in this region. 

3.2 Area boundary 

The region of Bueng Kho Hai in Pathum Thani province is 

significant because of its proximity to the Chao Phraya River, 

its agricultural resources, and its pioneering approach to the 

use of water hyacinths in the manufacture of wickerwork and 

environmentally friendly design. Because of the community's 

dedication to the maintenance of local customs and the 

protection of the local environment, it is an essential 

component of the region. 

4. RESEARCH METHODOLOGY

The study methodology used a qualitative approach to 

conduct an in-depth inquiry and gain a better knowledge of the 

traditional water hyacinth weaving practices used in the 

community of Bueng Kho Hai. These practices entail weaving 

for ornamental purposes and manufacturing useful products 

like bags and baskets, as seen in (Figures 6 and 7). This 

strategy was developed to unearth the underlying concepts, 

beliefs, and procedures that form the basis of the community's 

one-of-a-kind approach to using water hyacinth, using the 

plant's inherent features to generate sustainable things that can 

be used daily. 

Figure 6. Dried water hyacinths can be processed using 

traditional methods  

Figure 7. Explore potential strategies for revitalizing and 

promoting traditional production processes, such as education 

and training programs and collaborations with designers and 

entrepreneurs to create innovative products that appeal to 

contemporary consumers  

966



4.1 Data analysis 

The data analysis process consists of several key steps as 

follows: 

4.1.1 Data collection 

Tools were employed to collect detailed data from various 

community sources. This included structured interviews with 

artisans, first-hand observations of traditional weaving 

practices, and document analysis. 

4.1.2 Pre-processing 
The gathered data underwent an organization phase to 

ensure it was primed for in-depth analysis, ensuring the 

information's accuracy and reliability. 

4.1.3 Analytics 

Techniques were harnessed to interpret the data, identifying 

trends and patterns concerning weaving techniques, material 

preferences, and cultural significance. 

4.1.4 Visualization 

Analysis results were translated into visual formats, such as 

charts or graphs, facilitating the comprehension of intricate 

data sets. 

4.1.5 Performance and insights 

The culmination of the analysis process led to the drawing 

of substantial conclusions. This offered insights into the 

community's weaving practices, innovative strategies, and 

overarching contribution to the local economy and 

sustainability. 

4.2 Strategies for revitalization and promotion 

Based on the insights gained from the data analysis, several 

potential strategies can be explored to revitalize and promote 

traditional production processes.

4.2.1 Education and training programs 

Implementing comprehensive education and training 

programs can help preserve and enhance conventional 

weaving skills. This may include workshops, seminars, and 

hands-on training sessions led by experienced artisans. 

4.2.2 Collaborations with designers and entrepreneurs 

Forming collaborations with contemporary designers and 

entrepreneurs can lead to the creation of innovative products 

that appeal to modern consumers. This can broaden the market 

reach and add value to traditional crafts. 

4.2.3 Marketing and branding 

Effective marketing and branding strategies can promote 

the unique aspects of conventional wickerwork, emphasizing 

its eco-friendly nature and cultural significance. This can 

attract new customers and increase demand. 

4.2.4 Support for sustainable practices 

Encouraging and supporting sustainable practices can 

further enhance the appeal of traditional wickerwork. This 

includes the use of environmentally friendly materials and 

energy-efficient production methods. 

The detailed analysis of data collected through sophisticated 

tools, as visualized in the provided pictures, offers valuable 

insights into the traditional weaving practices of the Bueng 

Kho Hai community. The understanding gained from this 

analysis can guide potential strategies for revitalizing and 

promoting these conventional production processes. By 

embracing education, innovation, collaboration, and 

sustainability, it is possible to preserve the rich cultural 

heritage while adapting to contemporary market demands and 

contributing to broader societal objectives. 

4.3 Methods and tools of the trade 

This Section provides a detailed overview of the 

methodologies and instruments employed in this study. 

4.3.1 Document analysis 

Relevant documents, encompassing historical archives, 

government directives, past research projects, and news 

articles, were thoroughly investigated. This exploration traced 

the journey of water hyacinth in Thailand and charted the 

evolution of innovative weaving techniques. 

4.3.2 Field research 

Direct visits to the Bueng Kho Hai village offered 

invaluable firsthand observations of the weaving practices. 

These visits also fostered meaningful interactions with local 

inhabitants. The significance of community engagement 

became particularly evident, especially during collaborative 

group discussions. 

4.3.3 Interviews 

Both structured and open-ended interviews with community 

members yielded deep insights into their perspectives and 

experiences related to water hyacinth weaving. Notably, many 

of these interviews transitioned into broader group 

discussions, revealing diverse viewpoints and shared 

experiences. 

4.3.4 Observational insights 

Engaging in both participatory and non-participatory 

observation techniques allowed for a nuanced understanding 

of the intricacies of water hyacinth weaving. These sessions 

also granted a unique perspective on the dynamics and flow of 

group discussions. 

4.3.5 Group dialogues 

Facilitated group discussions among stakeholders and 

fostered a space of shared learning and collaboration. As 

captured in Figure 8, these discussions were pivotal in 

unearthing the community's weaving practices, challenges, 

and aspirations.  

Figure 8. Researchers urge stakeholders to share water 

hyacinth-weaving ideas, experiences, and opinions in groups. 

These talks help researchers comprehend weaving practices 

and provide vital insights 
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4.4 Alteration of water hyacinth stems and design 

procedure 

The research delved deeper into the practical applications 

and innovations possible with water hyacinth fibers, 

expanding upon the foundational knowledge of traditional 

water hyacinth weaving techniques. 

4.4.1 Water hyacinth production of fiber 

Figure 9 depicts a significant aspect of the research the 

transformation of water hyacinth stems into a woven material. 

This is a multi-step procedure.  Collecting water hyacinth 

plants from their aquatic environment. The process of 

separating the stems and allowing them to dry naturally. 

Extracting the fibers from the desiccated stems. Transforming 

these fibers into a format suitable for weaving.  In addition to 

being eco-friendly, the resulting woven fabric possesses the 

required strength and pliability for a variety of applications, 

including the manufacture of furniture. 

Figure 9. Focuses on transforming water hyacinth stems into 

a woven fabric, an eco-friendly and sustainable material. This 

is accomplished through the production of hyacinth stems, 

which are used to create hyacinth-woven fabric 

4.4.2 The use of water hyacinth fiber in the design of furniture 

Water hyacinth, traditionally viewed as an invasive aquatic 

species, has emerged as a sustainable material with 

multifaceted applications. This section focuses on the 

utilization of water hyacinth fibers specifically for furniture 

construction. 

Harnessing insights from the local community, who 

possess extensive experience with this plant, a comprehensive 

method was developed to transform these fibers into 

functional furniture. This process encompasses: 

1. Conceptualization Phase

Preliminary ideas emerge from brainstorming sessions,

emphasizing the distinctive texture, durability, and 

adaptability of water hyacinth fibers. 

2. Prototyping

The abstract concept is translated into a tangible prototype,

laying down the initial blueprint for the design. 

3. Community Engagement

This prototype is presented to the community for feedback.

Their deep-rooted familiarity with water hyacinth enriches the 

design process, ensuring the prototype resonates with local 

sensibilities. 

4. Final Design

Community feedback is integrated, refining the design to

achieve an equilibrium between aesthetic appeal and 

functional efficacy. 

5. Manufacturing

With the design blueprint in place, the transformation of

water hyacinth fibers into eco-friendly furniture commences. 

The innovative use of water hyacinth fibers in furniture 

design presents a sustainable alternative to conventional 

materials. Beyond being an aesthetic choice, this eco-friendly 

material embodies the ethos of the local community and 

emphasizes the adaptability of water hyacinths. While the 

referenced study discusses the broader applications and 

potential of water hyacinth, including its potential as an 

alternative energy source and environmental implications, this 

section underscores the plant's versatility, specifically in 

sustainable furniture practices (Figure 10) [15].  

Figure 10. The researcher uses community input to create an 

initial design  
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5. FINDINGS

Based on the information provided in the article, the 

researchers investigated the potential for using water hyacinth 

fibers in the design and production of eco-friendly products. 

The research team observed and worked with local villagers in 

Pathum Thani province to learn about traditional weaving 

techniques and create innovative designs that cater to modern 

market needs. 

The article indicates that producing water hyacinth fabric 

involves drying and spinning the stems into uniform strands, 

which are then combined with cotton yarn in various 

proportions to create materials with different properties. The 

resulting fabrics were found to be suitable for a range of 

applications, including furniture, bags, tablecloths, and 

curtains. 

The weaving process employed in this study involves 

blending water hyacinth fibers with cotton yarn to create a 

range of versatile and eco-friendly fabrics. The research 

explores five distinct ratios for mixing water hyacinth fiber 

and cotton yarn to strike the right balance between flexibility 

and durability. 

Figure 11. Natural fiber derived from water hyacinth, as 

briefly described in the given proportions, results in a distinct 

fabric pattern resembling marble's appearance 

Table 1. Comparison of the characteristics of fabrics made from water hyacinth and cotton strands in various proportions 

Composition 
WHF 

(%) 

Co 

(%) 
Environmental Sustainability Flexibility Softness Durability 

1. 100% water hyacinth fiber 100 0 Highest Low Low High 

2. 80% water hyacinth fiber and 20% cotton

yarn 
80 20 Strong focus on sustainability Increased Increased Good 

3. 70% water hyacinth fiber and 30% cotton

yarn 
70 30 Balanced mix of fibers Good Good Good 

4. 60% water hyacinth fiber and 40% cotton

yarn 
60 40 

Increased flexibility and 

softness 
Very good 

Very 

good 
Good 

5. 50% water hyacinth fiber and 50% cotton

yarn 
50 50 Most balanced blend Optimal Optimal Durable 

Figure 11  visually illustrates the varying compositions of 

water hyacinth fiber and cotton yarn, providing a tangible 

understanding of their textures and appearances. 

100% water hyacinth fiber, this composition emphasizes 

environmental sustainability, as demonstrated in Table 1. As a 

result, it possesses the highest ecological value possible. On 

the other hand, it might not have the same degree of flexibility 

and gentleness typically found in compositions containing 

cotton. 

This composition, outlined in the second row of Table 1, 

strikes a balance between comfort and sustainability by 

utilizing 80% water hyacinth fiber and 20% cotton yarn. 

Compared to a composition consisting entirely of water 

hyacinth, the fabric's flexibility and softness significantly 

improve when cotton yarn makes up 20% of the design. 

This blend offers a harmonious balance between eco-

friendliness and user comfort, as shown in the third row of 

Table 1, and as a result, it is a versatile choice for a variety of 

applications. The water hyacinth fiber makes up 70% of the 

yarn, while the cotton yarn makes up 30%. 

This blend, which is highlighted in the fourth row of Table 

1, is geared towards maximizing comfort and flexibility, 

making it suitable for applications where user comfort is a 

priority. The water hyacinth fiber makes up sixty percent of 

the yarn, and the cotton yarn makes up forty percent. 

Fifty percent water hyacinth fiber and 50 percent cotton 

yarn: The fifth row in Table 1 displays the most well-balanced 

blend of water hyacinth and cotton, which ensures the highest 

possible level of flexibility, softness, and durability. 

In conclusion, the choice of fabric composition is 

determined by the desired equilibrium between comfort and 

sustainability, as outlined in Table 1. 

Table 2. Comparing the weight and durability of water 

hyacinth cloth to traditional materials 

Material 
Weight 

(g/cm3) 

Tensile Strength 

(MPa) 
Material 

Cotton 1.5 280 Cotton 

Linen 1.4 300 Linen 

Silk 1.3 400 Silk 

Water 

hyacinth 
0.78 250 

Water 

hyacinth 

Figure 12. Using a 60:40 cotton-water hyacinth blend and a 

70:30 water hyacinth-cotton yarn in creating lamps and 

furniture emphasizes the importance of size and type in 

furniture design while utilizing eco-friendly vegetable fibers 

Water hyacinth's potential in the textile industry becomes 

more evident when its characteristics are compared to 
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traditional materials. The density of textiles made from water 

hyacinth, as shown in Table 2, is noticeably lower compared 

to materials like cotton, silk, and linen. This is further 

illustrated in Figure 12, which showcases a blend of 60:40 

cotton-water hyacinth and a 70:30 water hyacinth-cotton yarn 

used in lamp and furniture design, emphasizing the 

adaptability of water hyacinth fibers [16]. 

The tensile strength of water hyacinth fabric is closely 

comparable to that of cotton fabric, with figures standing at 

250 Mpa and 280 Mpa, respectively. Additionally, water 

hyacinth fabric exhibits strong resistance against abrasion and 

color fading, marking it as an appealing and environmentally 

friendly option. 

Research efforts have combined water hyacinth fiber and 

cotton yarn in various proportions aiming to produce textiles 

that are both eco-friendly and user-friendly. The ultimate goal 

was to identify the best combinations suitable for diverse 

design and industrial applications. An exemplary design 

highlighted in Figure 13, showcases a chair made using water 

hyacinth fabric, requiring 10 tons of water hyacinth stems in 

its production. 

Figure 13. A chair design that utilizes water hyacinth fabric 

requires 10 tons of water hyacinth stems for processing 

Figure 14. The vital role of improvements in life and 

community economies, focusing on eradicating poverty, 

providing clean water and sanitation, promoting decent work, 

and fostering economic growth to create a  

sustainable future  

Figure 14 underscores the profound impact of such 

innovations on local community economies, emphasizing 

broader societal implications. Adopting sustainable materials 

like water hyacinths can shape a sustainable future by 

addressing challenges like poverty, ensuring clean water and 

sanitation access, and stimulating economic growth [17]. 

Figure 15. Explore community-based decision-making, 

active participation in community development, and sharing 

the benefits of local production to contribute to a thriving and 

sustainable community 

Furthermore, Figure 15 sheds light on the significance of 

community-based decision-making, accentuating the 

importance of active community involvement and the 

equitable distribution of production benefits. 

In conclusion, the potential of water hyacinth fibers in eco-

friendly product design and manufacturing is profound. 

Merging age-old craftsmanship with contemporary market 

needs, augmented by sustainable materials, can meet the 

increasing global demand for environmental responsibility.

6. DISCUSSION

Water hyacinths, an invasive species known to create 

significant ecological problems, have the potential to be 

transformed into a valuable resource for sustainable product 

development [18]. Communities can assist in preventing the 

spread of this invasive species and, in turn, minimize its 

adverse effects on water quality, native flora and fauna, and 

the overall health of aquatic ecosystems by utilizing water 

hyacinths in the wickerwork industry [19]. This can be 

realized by using water hyacinths to craft wickerwork products 

[20]. 

The exhibition "Transforming Water Hyacinths: Thai 

Weaving Innovation for Sustainable Development in 

Thailand" emphasizes the novel approach of using water 

hyacinths as a renewable resource for eco-friendly products. 

This strategy aligns with global trends that prioritize 

sustainability and environmentally conscious design [21]. In 

Thailand's Pathum Thani province, researchers partnered with 

local villagers to understand traditional weaving techniques 

and design patterns that meet the demands of contemporary 

markets [22]. By processing water hyacinth fibers and merging 

them with cotton yarn, they developed a spectrum of textiles 

suitable for various applications, including furniture, bags, 

tablecloths, and curtains [23]. The researchers also designed 

prototype furniture and displays, revealing the commercial 

potential of water hyacinth fabric. 

Adopting water hyacinth fibers benefits local communities, 

conserves artisan traditions, and aids environmental 

conservation efforts. By repurposing an invasive species for 

sustainable product development, these communities can 
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economically thrive and adapt age-old methods to satisfy 

modern market requirements [24-26]. This ensures eco-

friendly materials remain competitive in global markets [27]. 

Future studies might delve into additional applications of 

water hyacinth fibers, such as packaging or construction 

materials [28]. Such applications could diminish plastic waste 

and reduce the carbon footprint of manufacturing processes. 

As the world confronts environmental challenges and the quest 

for sustainable development, innovative methods like the one 

described herein gain increasing importance. 

Numerous advantages may be gained by exploring the 

possibility of employing water hyacinths as a resource for the 

creation of environmentally friendly products. Researchers 

may help local populations, protect traditional crafts, and 

contribute to efforts to make the world a more sustainable 

place if they investigate novel applications of invasive species. 

In the framework of Transforming Water Hyacinths: Thai 

Weaving Innovation, Thailand, various routes of inquiry that 

might contribute to the growth, development, and 

sustainability of the water hyacinth weaving industry will be 

the focus of future research. 

6.1 Advanced processing techniques 

Investigate and develop innovative methods for processing 

water hyacinth fibers to improve their strength, durability, and 

versatility. This may include experimenting with different 

treatments, blending with other natural fibers, or incorporating 

new technologies in the production process. 

6.2 Diversification of applications 

Explore a wider range of applications for water hyacinth 

woven products, such as packaging materials, insulation, 

textiles, and construction materials. By diversifying the 

product portfolio, the industry can attract new markets and 

customers while reducing dependence on a single product type 

[29]. 

6.3 Sustainable dyeing and finishing processes 

Examine eco-friendly dyeing and finishing techniques that 

can enhance the aesthetic appeal of water hyacinth woven 

products without causing harm to the environment. This 

research could focus on natural dyes derived from plants, 

minerals, or other sustainable sources. 

6.4 Market research and consumer preferences 

Conduct in-depth market research to understand consumer 

preferences and identify potential niches for water hyacinth 

woven products. This information can help guide product 

development, design, and marketing strategies to target 

potential customers better and increase market share [30]. 

6.5 Environmental impact assessment 

Study the long-term environmental impacts of water 

hyacinth harvesting and processing on local ecosystems, 

aquatic life, and water quality. This research can help develop 

guidelines for sustainable harvesting and processing practices 

that minimize negative impacts on the environment [31]. 

6.6 Social and economic impact 

Assess the social and economic impact of the water 

hyacinth weaving industry on local communities, including 

job creation, skill development, and income generation. This 

research can help identify strategies for maximizing the 

positive effects of the industry while addressing potential 

challenges and inequalities [32]. 

6.7 Policy and regulatory framework 

Investigate the current policy and regulatory framework 

governing the water hyacinth weaving industry and its 

environmental aspects. Identify gaps and propose 

recommendations for improvements that can foster sustainable 

growth and development in the sector. 

6.8 Collaboration and knowledge sharing 

Explore opportunities for collaboration and knowledge 

sharing among different stakeholders, such as researchers, 

local artisans, government agencies, and non-governmental 

organizations. This can foster innovation, capacity building, 

and the transfer of best practices within the industry. 

By focusing on these future research topics, the water 

hyacinth weaving industry in Thailand can continue to evolve, 

adapt to market demands, and contribute to sustainable 

development and environmental conservation. 

7. CONCLUSION

The innovative approach to repurposing water hyacinths, an 

invasive species in Southeast Asia, for sustainable product 

development forms the crux of this research. Researchers have 

explored the potential of water hyacinth fibers to create eco-

friendly products by revitalizing traditional weaving 

techniques and aligning them with modern market needs. 

The study emphasizes the importance of supporting local 

communities, preserving traditional crafts, and reducing 

environmental impact. By harnessing the potential of water 

hyacinths, communities can benefit economically while 

contributing to global sustainability efforts. This project is not 

only about innovation but also about the continuous adaptation 

of traditional techniques to ensure that eco-friendly materials 

remain competitive in an increasingly eco-conscious world. 

One key aspect that adds depth to this research is the role of 

education. Education plays a pivotal role in the success of 

sustainable product development, particularly in the context of 

repurposing water hyacinths for eco-friendly products. It 

empowers local communities with the knowledge and skills 

required to innovate and adapt traditional techniques to 

contemporary market demands. By fostering collaboration 

between researchers, artisans, and educators, education acts as 

a bridge, connecting traditional wisdom with modern scientific 

understanding. The integration of educational programs in the 

process promotes awareness, builds capacity, and enhances the 

community's ability to engage with sustainable practices 

effectively. Moreover, education can inspire new generations 

to continue exploring and innovating within the realm of 

sustainability, ensuring the long-term growth and resilience of 

eco-friendly product development. 

The article underscores the innovative use of Southeast 

Asia's water hyacinth overgrowth, transforming this invasive 
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plant into valuable and sustainable products. Through 

collaboration between researchers and local communities and 

the integration of education, this study exemplifies how 

creative solutions can turn environmental challenges into 

opportunities for sustainable development. 

The field of research offers promising paths for exploration, 

such as optimizing blends of water hyacinth fiber, scaling 

production, engaging local communities, analyzing market 

trends, and assessing long-term environmental impacts. These 

avenues, infused with educational strategies, can further 

contribute to environmental stewardship and present a 

responsible innovation and sustainable growth model aligned 

with global sustainability goals. 
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