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Abstract—Water hyacinth (Eichhornia crassipes) is one 

of the world's most invasive aquatic plants. Native to 

the Amazon Basin, this free-floating perennial has 

rapidly spread across tropical and subtropical regions, 

severely impacting aquatic ecosystems, economies, and 

livelihoods. While it poses numerous ecological and 

management challenges, water hyacinth also presents 

opportunities for utilization. This paper reviews the 

biology, environmental and socio-economic impacts, 

control methods, and emerging uses of water hyacinth, 

advocating for an integrated approach to manage and 

harness its potential. 

Water hyacinth (Eichhornia crassipes), has posed 

significant ecological, economic, and social challenges in 

freshwater ecosystems globally. Originating from South 

America, the plant’s rapid proliferation in tropical and 

subtropical regions—fueled by nutrient pollution and 

climate change—has disrupted aquatic biodiversity, 

impeded water transport, and affected livelihoods 

dependent on fishing and irrigation. This article 

examines the causes and consequences of water 

hyacinth infestations across various global case studies, 

including Lake Victoria in East Africa, Loktak Lake in 

India, and Laguna de Bay in the Philippines. It also 

explores the range of control strategies implemented—

biological, mechanical, chemical, and community-based 

approaches—highlighting both successes and 

limitations. Furthermore, the paper reviews innovative 

uses of water hyacinth in bioenergy, handicrafts, and 

wastewater treatment, absorbant in a sanitary pad 

instead of sap gel, proposing a shift from viewing it 

solely as a problem to considering it a potential 

economic resource. The study underscores the need for 

integrated management and local community 

engagement to ensure long-term control and sustainable 

utilization. 
Water hyacinth (Eichhornia crassipes) presents both a 

major aquatic ecosystem challenge and a potential 

opportunity for rural development in many regions of 

India. Its rapid spread in freshwater bodies disrupts 

local livelihoods by obstructing fishing, navigation, 

irrigation, and access to clean water. However, recent 

community-driven initiatives and research have begun 

to reframe the plant as a resource that can support 

rural economies. This article explores the dual role of 

water hyacinth in rural development. It examines how 

local communities have responded through small-scale 

enterprises such as handicrafts, composting, livestock 

feed, small scale industries for the production of 

sanitary pads and biogas production. The paper also 

discusses the importance of integrating traditional 

knowledge, decentralized management, and capacity 

building to transform water hyacinth control from a 

public burden into an opportunity for income 

generation and environmental restoration. The study 

concludes that with appropriate support and 

innovation, water hyacinth can become a driver of rural 

resilience and sustainable development. 

 

Index Terms—Water hyacinth (Eichhornia crassipes), 

Bioenergy, Absorbant, Economic resource, 

Environmental restoration, Sustainable development. 

 

I. INTRODUCTION 

 

Water hyacinth (Eichhornia crassipes) is one of the 

fastest-growing aquatic plants in the world, known 

for its ability to double in size within days under 

favorable conditions. Native to the Amazon Basin, it 

has spread aggressively across tropical and 

subtropical regions, particularly in Africa, Asia, and 

parts of the Americas. While often regarded as a 

nuisance due to its rapid growth and tendency to 

choke water bodies, its impact goes beyond 

ecological disruption. In many rural areas, water 

hyacinth has created significant socio-economic 

challenges—blocking fishing routes, hindering 

irrigation, reducing water quality, and increasing the 

prevalence of waterborne diseases. These 

consequences have disproportionately affected rural 



© August 2025 | IJIRT | Volume 12 Issue 3 | ISSN: 2349-6002 

IJIRT 183513 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2126 

communities that depend on natural water systems 

for their livelihoods. 

 

 
 

However, in recent years, water hyacinth has also 

gained attention as a potential resource that can 

support rural development when managed 

sustainably. Local innovations and community-led 

initiatives have demonstrated that the plant can be 

converted into valuable products such as compost, 

livestock feed, handicrafts, biofuel, and paper. By 

turning a problem into an opportunity, these 

initiatives are creating new income sources, 

promoting environmental restoration, and 

strengthening local economies. 

 

This article explores the complex relationship 

between water hyacinth and rural development. It 

examines the plant’s ecological characteristics, its 

impact on rural communities, and the diverse 

strategies employed to manage and utilize it. Through 

case studies and analysis of successful interventions, 

the article argues that integrated, community-based 

approaches offer a promising pathway to both 

controlling invasive species and advancing rural 

sustainability.Its rapid vegetative propagation, high 

biomass production, and tolerance to various 

environmental conditions make it a dominant 

colonizer in stagnant and slow-flowing water bodies. 

While it contributes to biodiversity loss and hampers 

economic activities like fishing, irrigation, and 

transportation, recent studies have shown potential 

benefits in biomass utilization and wastewater 

treatment. This paper aims to analyze the dual nature 

of water hyacinth — both as a menace and a 

resource. 

 
 

 
Fig.1: Labelled diagram of water hyacinth 

(Eichhornia crassipes) 

 

II. BOTANICAL CHARACTERISTICS 

 

A. General Description 

• A free-floating, perennial aquatic plant in the 

Pontederiaceae family, native to the Amazon 

Basin (Research Gate) , it thrives in tropical and 

subtropical freshwater ecosystems and is 

considered one of the most invasive aquatic 

plants in the world due to its rapid growth and 

reproductive capabilities. 

https://www.researchgate.net/figure/Morphology-of-water-hyacinth_fig1_316233143?utm_source=chatgpt.com
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• Typically reaches up to 40 cm, but can 

occasionally grow to 1 m, with leaf rosettes 

spreading widely on the water surface (Research 

Gate). 

 

B. Morphology 

• Leaves: The plant has broad, glossy, ovate to 

rounded leaves that grow in rosettes. Each leaf is 

typically 10–20 cm wide, with a thick, waxy 

cuticle that helps it float. 

• Petiole: The leaf stalks (petioles) are swollen and 

spongy due to air-filled tissues (aerenchyma), 

giving the plant high buoyancy and making it 

free-floating. 

• Roots: Water hyacinth has fibrous, dark, feathery 

roots that dangle in the water. These roots are not 

anchored in soil but absorb nutrients directly 

from the water column. 

 

C. Flowers and Reproduction 

• Inflorescence: The plant produces attractive, 

violet to lavender flowers with a distinct yellow 

spot on one petal. The flowers grow in clusters 

of 8–15 on upright stalks. 

• Pollination: Flowers are mostly insect-pollinated, 

though self-pollination can also occur. 

• Seed Production: Each flower can produce up to 

300 seeds, which can remain viable in water or 

sediment for more than 20 years. 

• Vegetative Reproduction: The primary mode of 

reproduction is vegetative through stolons 

(runners), allowing a single plant to produce 

thousands of clones in a short time. 

 

D. Leaves & Petiole 

• Broad, glossy, oval-shaped leaves arranged in 

rosettes; each leaf spans 10–20 cm wide 

(Wikipedia). 

• Petioles (leaf stalks) are swollen and spongy, 

filled with air (aerenchyma), providing buoyancy 

(Research Gate). 

 

E. Growth Conditions 

• Habitat: Prefers still or slow-moving freshwater 

bodies like lakes, ponds, canals, and rivers. 

• Optimal Temperature: Grows best between 25–

30°C, but cannot survive frost. 

• Nutrient Requirements: Thrives in nutrient-rich 

(eutrophic) waters, especially those high in 

nitrogen and phosphorus from agricultural runoff 

or sewage. 

 

F. Growth Rate and Biomass 

• Under ideal conditions, water hyacinth can 

double its biomass every 5–15 days. 

• A dense mat can cover entire water surfaces, 

reaching thicknesses of 50–60 cm, and a single 

hectare of water hyacinth can weigh over 200 

tons (wet weight). 

 

G. Roots & Stolons 

• Dark, feathery roots hang freely below the plant 

and absorb nutrients directly from the water 

(plant-directory.ifas.ufl.edu). 

• Stolons (runners) branch from the base, 

producing daughter plants capable of rapid 

vegetative propagation (Research Gate). 

 

H. Inflorescence & Reproduction 

• Produces striking lavender to violet flowers (6 

petals) in spikes of 8–15 blooms; each flower has 

a distinctive yellow spot (Wikipedia). 

• Sexual reproduction: Each flower can yield up to 

several hundred seeds, viable for over two 

decades (Wikipedia). 

• Vegetative reproduction: Stolons allow explosive 

expansion—biomass can double every 5–15 days 

under favorable conditions (Research Gate, 

Research Gate). 

 

I. Growth Conditions & Ecology 

• Thrives in still or slow-moving freshwater, 

especially eutrophic waters rich in nitrogen and 

phosphorus (Displaced by the Misplaced). 

• Optimal growth temperature range is 25–30 °C; 

growth slows sharply below 10–12 °C or above 

34 °C (Wikipedia). 

• Can tolerate mild salinity up to 8–9 ppt but dies 

in full seawater environments (ResearchGate). 

 

J. Biochemical Composition 

• High in cellulose (~25%) and hemicellulose 

(~18%), supporting uses in biofuel and biochar 

production (ResearchGate). 

 

https://www.researchgate.net/figure/Different-parts-of-water-hyacinth-Eichhornia-crassipes-a-Leaves-b-Baby-plant-c_fig2_281294887?utm_source=chatgpt.com
https://www.researchgate.net/figure/Different-parts-of-water-hyacinth-Eichhornia-crassipes-a-Leaves-b-Baby-plant-c_fig2_281294887?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Pontederia_crassipes?utm_source=chatgpt.com
https://www.researchgate.net/figure/Different-parts-of-water-hyacinth-Eichhornia-crassipes-a-Leaves-b-Baby-plant-c_fig2_281294887?utm_source=chatgpt.com
https://plant-directory.ifas.ufl.edu/plant-directory/eichhornia-crassipes/?utm_source=chatgpt.com
https://www.researchgate.net/figure/Morphology-of-water-hyacinth-plants-with-stolons_fig1_288653657?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Pontederia_crassipes?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Pontederia_crassipes?utm_source=chatgpt.com
https://www.researchgate.net/figure/Morphology-of-water-hyacinth_fig1_316233143?utm_source=chatgpt.com
https://www.researchgate.net/figure/Water-hyacinth-Eichhornia-crassipes_fig1_327240773?utm_source=chatgpt.com
https://misdis.dedide.info/water-hyacinth/?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Pontederia_crassipes?utm_source=chatgpt.com
https://www.researchgate.net/figure/Water-hyacinth-Eichhornia-crassipes_fig1_327240773?utm_source=chatgpt.com
https://www.researchgate.net/figure/Fig-1-Water-hyacinth-Eichhornia-crassipes_fig1_233996193?utm_source=chatgpt.com
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Summary Table 

Feature Description 

Family Pontederiaceae 

Habit 
Free-floating, perennial aquatic 

herb 

Leaf shape 
Ovate, glossy, arranged in rosettes 

(10–20 cm) 

Petiole Swollen, spongy, buoyant 

Roots 
Fibrous, hanging, nutrient-

absorbing 

Reproduction 
By seeds (long-lived) and 

vegetative stolons 

Flowers 
Lavender spikes (6 petals, yellow 

spot) 

Growth rate 
Biomass doubles in ~5–15 days 

under ideal conditions 

Temperature 

range 

10 °C (min) to 34 °C (max); 

optimum: 25–30 °C 

Salinity 

tolerance 
Up to ~8.8 ppt 

Biomass 

content 
Rich in cellulose and hemicellulose 

 

K. Why These Characteristics Matter 

• The spongy petioles and dense mats inhibit 

oxygen transfer in water bodies, affecting aquatic 

ecosystems and biodiversity. 

• Rapid growth and long-lived seeds contribute to 

massive invasions, particularly in nutrient-rich 

water systems or altered habitats. 

• High biomass and fibrous composition make it a 

candidate for bioenergy, compost, and paper 

production, turning an invasive threat into a 

resource. 
 

III. STUDY AREA AND INVASION OF WATER 

HYACINTH 

 

Muzaffarpur district lies in North Bihar (i.e. North of 

Ganga). It covers a geographical area of 3132 Km2 

and falls under 72 F, 72 G and 72 B degree sheets of 

Survey of India. It lies between North Latitude 

25054'00"to 26023'00" and East Longitude 84053'00" 

to 85045'00"Muzaffarpur is located at 26°07′N 

85°24′E. It has an average elevation of 47 meters 

(154 feet). This saucer shaped, low-centered town 

lies on the great Indo-Gangetic plains of Bihar, over 

Himalayan silt and sand brought by the glacier-fed 

and rain-fed meandering rivers of the Himalayas. 

Water hyacinth (Eichhornia crassipes) is present in 

Muzaffarpur, Bihar, particularly in waterlogged areas 

and lower-lying regions of the city, according to 

Dainik Bhaskar. The plant's distribution is influenced 

by factors like rainfall, water levels, and nutrient 

runoff, with higher coverage often observed during 

the wet season. In Muzaffarpur, the presence of water 

hyacinth is linked to the city's four rivers: Gandak, 

Budhi Gandak, Bagmati, and Lakhandei, and the 

surrounding sandy and sandy loam soil.  

 

A. Distribution & Infestation Area in Bihar 

 

• According to IISC’s wetlands database, water 

bodies in North Bihar, including those in 

Begusarai, Vaishali, Madhubani, and Katihar 

districts, contain substantial mats of water 

hyacinth. These infestations pose severe health 

risks—for livestock, including cattle—and harm 

local ecology (Environmental Information 

System). 

• Large wetlands such as Kusheshwar Asthan 

(Darbhanga), Tal Baraila (Vaishali), Gogabil 

(Katihar), and Nakati/Nagi dams (Jamui) have 

been identified as major Ramsar wetlands in 

Bihar, covering areas between ~1200 ha to 

~~192 ha (Reddit). While precise hyacinth 

coverage data isn't available for each, these 

wetlands are known to harbor floating vegetation 

infestations including hyacinth. 

• Kanwar Taal (Begusarai)—the largest oxbow 

lake in Bihar (~2,620 ha)—is internationally 

important, and Eichhornia crassipes has 

historically been a problematic invasive species 

in similar ecosystems across India. While current 

percentage coverage in Kanwar Lake isn’t 

precisely quantified, hyacinth presence affecting 

biodiversity and water flow can be reasonably 

inferred. 

 

 

https://geohack.toolforge.org/geohack.php?pagename=Muzaffarpur&params=26.12_N_85.4_E_
https://geohack.toolforge.org/geohack.php?pagename=Muzaffarpur&params=26.12_N_85.4_E_
https://en.wikipedia.org/wiki/Indo-Gangetic_plains
https://en.wikipedia.org/wiki/Bihar
https://en.wikipedia.org/wiki/Himalayas
https://www.bhaskar.com/local/bihar/muzaffarpur/sitamarhi/news/the-problem-is-increasing-due-to-the-water-hyacinth-spread-in-the-lower-and-waterlogged-areas-of-the-city-129145061.html
https://www.bhaskar.com/local/bihar/muzaffarpur/sitamarhi/news/the-problem-is-increasing-due-to-the-water-hyacinth-spread-in-the-lower-and-waterlogged-areas-of-the-city-129145061.html
https://www.reddit.com/r/bihar/comments/1051egv?utm_source=chatgpt.com
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Summary Table 

Region / Waterbody 
Approx. 

Area (ha) 

Known Hyacinth 

Status 

Saharsa wetlands (Kosi 

embankment, etc.) 
~2,000 

Continuously 

infested (~100% 

coverage) 

Kusheshwar Asthan, Tal 

Baraila, Gogabil 
200–1,200 

Known presence; 

no quantified 

coverage data 

Kanwar Taal lake 

(Begusarai) 
~2,620 

Significant 

infestation reported 

historically 

Gandak, Budhi 

Gandak, 

(Muzaffarpur) 

Bagmati,Lakhandei 

3,175.9 

Significant 

infestation over 

the surface 

B. Ecological Impacts of Water Hyacinth 

(i) Depletion of Dissolved Oxygen (DO) 

• Dense mats block sunlight from penetrating the 

water, reducing photosynthesis by submerged 

plants. 

• Leads to hypoxia or anoxic conditions, killing 

fish and other aquatic organisms. 

• Promotes anaerobic bacterial growth, which 

further reduces water quality. 

 

(ii) Loss of Biodiversity 

• Hyacinth outcompetes native aquatic plants for 

space, light, and nutrients. 

• Reduces habitat for fish, amphibians, insects, 

and birds. 

• Disrupts food chains—species reliant on 

submerged vegetation or open water are 

especially affected. 

• Dense mats block sunlight, reducing oxygen 

levels and leading to fish kills and loss of aquatic 

vegetation. 

 
(iii) Microclimate Alteration 

• Dense coverage increases water temperature due 

to decreased circulation and evaporation. 

• Alters local humidity and heat retention, 

impacting nearby flora and fauna. 

 

(iv) Breeding Ground for Disease Vectors 

• Creates stagnant water conditions ideal for 

mosquitoes (e.g., Anopheles, Aedes) and snail 

hosts of schistosomiasis. 

• Provides breeding grounds for mosquitoes and 

snails, increasing the risk of diseases like malaria 

and schistosomiasis. 

• Increases the risk of malaria, dengue, and other 

water-borne diseases. 
 

(v) Disruption of Nutrient Cycles 

• The plant rapidly absorbs nitrogen and 

phosphorus, altering the natural nutrient balance. 

• Upon decomposition, it releases these nutrients 

back into the water, sometimes causing 

eutrophication and algal blooms. 

•  Decaying biomass increases nutrient load and 

encourages algal blooms. 

• Promotes a shift from oligotrophic (clear, 

nutrient-poor) to eutrophic (murky, nutrient-rich) 

conditions. 

 

(vi) Obstruction of Water Flow & Sediment 

Deposition 

• Mats obstruct rivers, canals, and drainage 

systems, causing flooding. 

• Promotes sediment buildup beneath mats, which 

can alter aquatic topography and affect wetland 

hydrology. 

• Alters natural flow patterns and sedimentation 

processes. 

 
 

(vii) Impact on Wildlife Migration & Nesting 

• Birds, reptiles, and amphibians find it harder to 

access traditional nesting or feeding areas. 
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• Migratory waterfowl may avoid infested 

wetlands altogether due to lack of open water. 

 

(viii) Alters Microbial and Algal Communities 

• Changes in oxygen, light, and nutrient 

availability reshape microbial and algal 

ecosystems. 

• Harmful algal blooms may increase, affecting 

fish and human health. 

 

In Summary: 

Ecological Domain Impact of Water Hyacinth 

Oxygen Levels Severe DO depletion, hypoxia 

Biodiversity 
Decline in native species, loss of 

habitat 

Water Quality 
Eutrophication, increased 

pollutants 

Vector-Borne 

Diseases 

Rise in mosquito/snail 

populations 

Flow & 

Sedimentation 

Blockage of water flow, 

sediment accumulation 

Climate 

Microzones 

Elevated temperatures, humidity 

changes 

Food Webs 
Disruption of trophic 

interactions 

 

IV. UTILIZATION AND OPPORTUNITIES 

 

Despite its negative impacts, water hyacinth holds 

considerable potential for resource utilization: 

 
 

A. Biogas and Bioenergy 

High biomass and cellulose content make it suitable 

for anaerobic digestion and energy production. Here 

is a well-structured article on the Utilisation of Water 

Hyacinth as Bioenergy and Biogas. While its rapid 

growth and spread cause ecological and economic 

problems, this very characteristic makes it a potential 

asset for renewable energy production. Converting 

water hyacinth into bioenergy, particularly biogas, 

presents a sustainable solution to manage the weed 

and produce clean energy. 

 

Why Water Hyacinth? 

Water hyacinth grows abundantly and quickly, often 

doubling its mass in less than two weeks. It thrives in 

nutrient-rich waters and absorbs heavy metals, 

making it beneficial for phytoremediation. Its high 

biomass content and favorable chemical 

composition—rich in cellulose, hemicellulose, and 

moderate levels of lignin—make it suitable for 

bioenergy applications. 

 

Key Characteristics: 

• Moisture content: 90–95% 

• C/N ratio: ~25–30:1 (ideal for anaerobic 

digestion) 

• High biomass yield: up to 60–80 

tons/hectare/year (wet weight) 

• Fast-growing and readily available in tropical 

and subtropical regions 

 

Biogas Production from Water Hyacinth 

Anaerobic Digestion Process 

Anaerobic digestion (AD) is a biological process in 

which microorganisms break down organic material 

in the absence of oxygen. When water hyacinth is 

digested, it produces biogas—comprising primarily 

methane (CH4) and carbon dioxide (CO2)—and a 

nutrient-rich slurry that can be used as fertilizer. 

 

Stages of Anaerobic Digestion: 

1. Hydrolysis – Breakdown of complex organic 

matter into simpler compounds 

2. Acidogenesis – Conversion into volatile fatty 

acids 

3. Acetogenesis – Further digestion into acetic acid 

4. Methanogenesis – Methane production by 

methanogenic archaea 

 

Biogas Yield: 

• 150–250 m³ of biogas per ton of dry water 

hyacinth 
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• Methane content: ~50–70% 

 

Process Enhancements: 

• Pre-treatment (mechanical, thermal, or 

enzymatic) increases digestibility 

• Co-digestion with manure or food waste boosts 

methane production 

• Optimal conditions: pH 6.5–7.5, temperature 

~35–37°C (mesophilic range) 

 

Bioenergy Applications of Water Hyacinth 

1. Direct Combustion 

Once dried and pelletized, water hyacinth can be 

burned as a solid fuel in biomass stoves or boilers. Its 

calorific value ranges from 14 to 16 MJ/kg, which is 

lower than wood but still useful in rural settings. 

 

2. Briquetting 

Dried water hyacinth is compacted into briquettes 

with the help of a binder. These briquettes can be 

used as fuel for cooking and heating, especially in 

off-grid communities. 

 

3. Bioethanol Production 

Through acid or enzymatic hydrolysis, cellulose and 

hemicellulose in water hyacinth can be broken down 

into fermentable sugars to produce ethanol via 

fermentation. Though this process is more complex, 

it holds promise for future biofuel applications. 

 

Conclusion 

Water hyacinth, once considered an environmental 

menace, can be transformed into a valuable source of 

renewable energy. Whether through anaerobic 

digestion for biogas or as solid biomass fuel, it offers 

a dual benefit of weed control and energy production. 

With appropriate technology, community 

involvement, and policy support, water hyacinth can 

become a cornerstone of sustainable energy strategies 

in affected regions. 

 

B. Biofertilizer 

Beyond its potential as a source of bioenergy, water 

hyacinth (Eichhornia crassipes) also plays a valuable 

role as a biofertilizer—especially when processed 

through anaerobic digestion or composting. The 

nutrient-rich biomass and its post-digestion residues 

can be returned to the soil to improve fertility and 

structure, thereby closing the nutrient cycle. 

 

Nutrient Profile of Water Hyacinth 

Water hyacinth accumulates large amounts of 

nutrients and trace elements from the water in which 

it grows. Key components include: 

• Nitrogen (N): Vital for vegetative growth 

• Phosphorus (P): Important for root development 

and flowering 

• Potassium (K): Enhances disease resistance and 

water regulation 

• Micronutrients: Iron, magnesium, calcium, 

manganese, and zinc 

This makes it an excellent organic material for soil 

amendment when properly treated. 

Forms of Biofertilizer from Water Hyacinth 

1. Digestate from Biogas Production 

• The residual slurry left after anaerobic digestion is 

rich in nutrients and organic matter. 

• It can be used directly or dried and applied to soil. 

• Acts as a slow-release fertilizer, reducing the need 

for synthetic inputs. 

2. Composted Water Hyacinth 

• Through aerobic composting (alone or co-

composted with cow dung or kitchen waste), 

water hyacinth is broken down into stable humus. 

• Composting reduces pathogens and odors. 

• Enhances soil aeration, water retention, and 

microbial activity. 

3. Vermicomposting 

• Water hyacinth can be partially decomposed and 

fed to earthworms (e.g., Eisenia fetida). 

• The resulting vermicompost is even richer in 

plant-available nutrients and beneficial microbes. 

 

Agronomic and Environmental Benefits 

• Improves soil fertility and physical properties 

• Promotes microbial biodiversity 

• Reduces dependence on chemical fertilizers 

• Helps in waste recycling and weed control 

• Contributes to sustainable agriculture and organic 

farming 

 

Precautions and Limitations 

• Toxicity concerns: If grown in polluted water, 

water hyacinth may accumulate heavy metals. 



© August 2025 | IJIRT | Volume 12 Issue 3 | ISSN: 2349-6002 

IJIRT 183513 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2132 

Compost or digestate should be tested before 

agricultural use. 

• C:N Ratio: Fresh water hyacinth has a high water 

content and low C:N ratio—mixing with drier or 

carbon-rich materials (like straw) is advised 

during composting. 

• Requires proper processing to eliminate seeds and 

prevent regrowth in fields. 

 

Conclusion 

Utilizing water hyacinth as a biofertilizer provides an 

eco-friendly solution to two major issues: nutrient 

deficiency in soils and the invasive spread of aquatic 

weeds. When integrated into circular agricultural 

systems, it can enhance crop productivity, reduce 

environmental pollution, and promote resource 

sustainability. 

 

C. Utilisation of Water Hyacinth in Handicrafts and 

Paper Production 

Water hyacinth (Eichhornia crassipes), often 

regarded as a troublesome aquatic weed, has emerged 

as a sustainable raw material for the handicraft and 

paper-making industries. Its fibrous stalks and broad 

leaves can be creatively and economically 

transformed into eco-friendly products, promoting 

both environmental management and livelihood 

generation. 

 

Handicrafts from Water Hyacinth 

Material Preparation 

The petioles (leaf stalks) of the water hyacinth are the 

primary component used in craftwork. They are: 

• Harvested and washed 

• Cut into uniform lengths 

• Sun-dried or oven-dried to reduce moisture content 

• Sometimes chemically treated to increase 

durability 

 

 Common Handicraft Products 

• Baskets 

• Hats and bags 

• Mats and rugs 

• Furniture (e.g., chairs, tables, shelves) 

• Storage boxes and trays 

• Wall hangings and decorative items 

These products are often handwoven or crafted using 

wooden frames, similar to rattan or bamboo weaving 

techniques. 

 

Advantages 

• Biodegradable and sustainable 

• Lightweight but strong and durable 

• Provides income opportunities for women and rural 

artisans 

• Promotes community-based entrepreneurship 

• Reduces weed overgrowth in aquatic environments 

 

Paper Production from Water Hyacinth 

Process Overview 

Water hyacinth has high cellulose content, making it 

suitable for handmade paper production: 

 

1. Collection and chopping of leaves and stalks 

2. Boiling the plant material (often with alkali) to 

break down lignin 

3. Pulping by beating or blending 

4. Sheet forming by spreading the pulp over a mesh 

frame 

5. Pressing and drying the paper sheets 

  

Paper Characteristics 

• Slightly coarse texture 

• Natural light brown to beige color (can be 

bleached) 

• Suitable for craft paper, cards, gift wraps, and art 

paper 

 

Benefits 

• Low-cost raw material 

• Reduces deforestation by replacing wood pulp 

• Encourages waste valorization 

• Can be produced in small-scale units or cottage 

industries 

 

Environmental and Social Impact 

• Water body restoration through weed removal 

• Livelihood support for local communities, 

especially women 

• Waste-to-wealth approach supporting circular 

economy models 

• Eco-friendly alternative to plastic and synthetic 

materials in crafts 
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Challenges 

• Requires drying infrastructure in humid regions 

• Market development and design training may be 

needed 

• Initial skill development for artisans 

• Quality control for export standards 

 

Conclusion 

Transforming water hyacinth into handicrafts and 

handmade paper is a practical, sustainable, and 

creative way to manage this invasive species. It turns 

an environmental nuisance into an economic asset, 

contributing to sustainable development, women 

empowerment, and eco-friendly innovation. 

 

D. Utilisation of Water Hyacinth as Animal Feed and 

Compost 

Water hyacinth (Eichhornia crassipes) is often 

regarded as an invasive aquatic weed, but its 

abundant biomass and nutrient content make it a 

potential resource for animal feed and organic 

compost. When appropriately processed, water 

hyacinth contributes to sustainable agriculture by 

reducing feed costs and enhancing soil fertility. 

 

Water Hyacinth as Animal Feed 

Nutritional Profile (Approximate, on Dry Matter 

Basis): 

• Crude Protein: 12–18% 

• Crude Fiber: 25–35% 

• Ash: 15–20% 

• Moisture Content (Fresh): 90–95% 

• Digestibility: Moderate (increases after processing) 

 

 Suitable Livestock: 

• Cattle and buffalo (as a partial roughage 

replacement) 

• Sheep and goats 

• Pigs (with limitations) 

• Fish (in aquaculture, as a feed ingredient after 

fermentation) 

• Rabbits and poultry (in small quantities and 

processed form) 

 

Processing Methods: 

• Sun-drying or ensiling to reduce moisture and 

improve storage 

• Fermentation (e.g., with molasses and urea) to 

enhance digestibility and palatability 

• Mixing with conventional feed like rice bran, 

maize, or groundnut cake 

 

Limitations & Considerations: 

• High fiber limits digestibility—should be used in 

moderation or as a supplement 

• Risk of metal accumulation if harvested from 

polluted waters 

• Must be properly wilted or dried to prevent 

bloating in ruminants 

• Best used in combination with high-energy feeds 

 

Water Hyacinth as Compost 

Composting Process 

Water hyacinth can be composted through aerobic 

decomposition: 

1. Chop and sun-dry to reduce water content 

2. Mix with carbon-rich materials (e.g., dry leaves, 

straw, sawdust) 

3. Add cow dung or EM (Effective Microorganisms) to 

accelerate composting 

4. Maintain moisture and turn regularly for aeration 

5. Compost is ready in 30–45 days under ideal 

conditions 

 

Compost Properties: 

• Rich in organic matter 

• Contains NPK (Nitrogen, Phosphorus, Potassium) 

• Improves soil structure and moisture retention 

• Enhances microbial activity in the soil 

 

Vermicomposting Potential: 

• Pre-decomposed water hyacinth can be fed to 

earthworms to produce nutrient-rich vermicompost 

• Results in better nutrient availability and plant 

growth performance 

 

Benefits of Using Water Hyacinth as Feed and 

Compost 

For Animal Feed: 

• Reduces reliance on commercial feed 

• Utilizes locally available, low-cost biomass 

• Supports livestock in resource-constrained regions 

 

For Compost: 

• Promotes organic farming 
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• Reduces chemical fertilizer use 

• Restores soil fertility and health 

 

Precautions 

• Always ensure water hyacinth is harvested from 

clean, unpolluted waters 

• Remove potential pathogens or contaminants 

through drying or fermentation 

• Monitor metal content in compost or feed when 

used regularly 

 

Conclusion 

Water hyacinth, when properly processed, is a 

valuable resource for animal nutrition and soil 

improvement. Its use as animal feed and compost not 

only addresses issues of waste management and 

invasive weed control but also supports sustainable 

agriculture, livelihood generation, and resource 

efficiency in developing regions. 

 

E. Utilisation of Water Hyacinth in Sanitary Pads 

An Innovative Eco-Friendly Application 

Water hyacinth (Eichhornia crassipes), typically 

viewed as an invasive aquatic plant, is gaining 

attention for its role in the production of 

biodegradable sanitary pads. This innovative 

application combines environmental conservation 

with sustainable menstrual hygiene, particularly 

beneficial in rural and low-income communities. 

 
Fig. Sanitary pads prepared from water hyacinth in 

Muzaffarpur District, Bihar 

 

Why Water Hyacinth? 

The plant's fibrous structure, high absorbency, and 

biodegradability make it a suitable alternative to 

synthetic materials commonly used in commercial 

pads.It can help to gain eco-friendly environment 

reducing the hazard from plastic waste pads. Water 

Hyacinth with its high absorbency can prove to be 

suitable option for chemical pads. 

 

Key Properties: 

• High cellulose content – good for absorbent core 

• Natural fibers – soft and non-toxic 

• Biodegradable – decomposes faster than plastic-

based pads 

• Abundant and low-cost – ideal for large-scale, low-

budget production 

 

Structure of Eco-Sanitary Pads Using Water 

Hyacinth 

A typical biodegradable sanitary pad using water 

hyacinth includes: 

1. Top sheet – breathable cotton or natural textile 

2. Absorbent core – pulped water hyacinth fibers 

(processed and sterilized) 

3. Bottom layer – biodegradable barrier (e.g., banana 

fiber sheet or bio-plastic) 

 

Processing Steps: 

4. Harvesting and cleaning of water hyacinth 

5. Pulping of stems and leaves to extract fiber 

6. Sterilization using steam or UV treatment 

7. Drying and forming into absorbent pad layers 

8. Assembly with other biodegradable components 

9. Packaging in eco-friendly materials 

 

Social and Environmental Impact 

Benefits: 

• Affordable menstrual hygiene for women in low-

income communities 

• Reduces plastic waste from conventional pads 

• Creates employment for women in production and 

distribution 

• Utilizes invasive weed, helping clean waterways 

 

Sustainability Angle: 

• Traditional pads take 500–800 years to decompose. 

• Water hyacinth-based pads decompose in 6–12 

months, depending on composting conditions. 

 

Challenges: 

• Requires proper sterilization to ensure hygiene and 

safety 

• Durability and leakage protection must be tested 

against commercial products 
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• Initial technology setup for pulping and forming 

pads 

• Needs market awareness and acceptance for 

widespread adoption 

 

Conclusion 

Using water hyacinth for sanitary pads is a powerful 

example of circular innovation—addressing 

environmental problems, promoting menstrual health, 

and empowering women. With proper support, 

training, and investment, this solution holds great 

potential for scaling sustainable menstrual hygiene 

across the developing world. 
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