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Abstract 
 

Water hyacinth (Eichhornia crassipas) has got considerable attention as the world worst alien invasive weed. It is an 

aquatic plant and its rapid growth and colonization is a serious threat to the aquatic biodiversity and a major challenge 

for water utilization in power generation, navigation, irrigation, recreational activities and the utmost economic threat. 

Its control and management is laborious and very expensive, however the actual application of water hyacinth is 

potentially beneficial and useful in a number of the sector. This review was under taken to highlight the possible 

utilization of Water Hyacinth as well as its adverse effect on the environment. 
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1. Introduction 
Water hyacinth technically known as Eichhornia crassipas 

belongs to the family Pontederaceae. It is a free floating 

aquatic weed, although in water deficit condition its root 

attached to the hydro soil and exhibit like emerged plants. 

Water hyacinth belongs to the monocot class of 

angiosperm and can be easily distinguished form other 

aquatic plants. Identification features includes round 

rosettes like structure having inflated petioles with bulb 

like structure in the middle having aerenchyma, help the 

plant floating on the surface of water. It is found in a 

number of differing morphological growth forms, and the 

morphology and architecture of leaves, petioles, and 

clonal groups can be highly plastic. However, two forms 

dominates one, typically found in open water or at the 

edges of plant mats, is characterized by short bulbous and 

very buoyant petioles containing air-filled aerenchyma, 

whereas another form occurs in crowded areas, such as in 

the middle of plant mats, with slender, tall, non bulbous 

petioles. The short bulbous form can develop into the tall 

non bulbous form if crowding occurs and sufficient 

nutrients are available. Petioles can therefore grow to 

over a meter (over 3 ft) in length, although 50 cm (20 

inches) is usually more typical. Center and Spencer found 

that in mature plants, between 6 and 8 leaves or lamina 

are present on each plant and that in equilibrium 

establishes between new leaves appearing and old leaves 

senescing (Gopal 1987). Water hyacinth roots are 

feathery, with dark violet, pinkish or bluish look and some 

time whitish appearance in shady habitats. The roots are 

protected from the herbivores because of the presence of 
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soluble pigment anthocyanins (Gopal 1987). 

Inflorescence is spike that bears flower on an elongated 

peduncle subtended by two bracts (Figure 1). The lower 

bract consists of separate blade. Each spike bears about 4 

to 25 flowers with maximum of 35 flowers. Each flower 

contains about six stamens with curved filaments in 

which three are small and adjacent to periath tube. The 

stamen numbers may be varied from 5 to 7. Anthers are 

violet and about 2 mm long Fruits consist of thin walled 

capsule developed form the perianth tube. Fruits are 

enclosed in a thick hypanthium. The capsule contains 

about 450 ripened and mature seeds. (Gopal 1987; 

Batcher 2000). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Water hyacinth flower 

 

Water hyacinth is fresh water weed in the free frost zone 

of the world it cannot tolerate low temperature, minimum 

temperature for its survival is 12 oC. It is susceptible to 

low temperatures. The optimum temperature for its 

growth is 25 to 30 oC and maximum temperature for its 

prolific growth is 33 oC (Kasselmann, 1995; Holm et al. 

1997). After when the temperature is favorable the 

damaged part of the water hyacinth which is affected by 

frost during low temperature regenerate from the 

underwater rosette base. (Langeland and Burks 1998).  

Water hyacinth is perennial and herbaceous weed 

reproduce both sexually (seeds) and asexually (vegetative 

parts). Sexual reproduction of water hyacinth was first 

time reported by Muller (1883). Seeds are important for 

their existence and are the inherited ability of flowering 

plants. Seeds are to be dormant for one or more years in 

the hydro soil and germinate upon favorable condition. 

Seeds are more important than vegetative reproduction 

for maintaining population whereas in seasonal 

environment the vegetative parts sometimes damaged by 

desiccation and other stress conditions. (Barrett 1977, 

Barrett 1979).  Moreover, the seeds are produced at the 

base of each flower in capsules while the daughter plant 

resulting from the asexual reproduction attached to the 

mother plant until they are broken through water 

movement, wind or other physical force. 

Keeping in mind all the above facts the present review 

was undertaken with the main aim to highlight not only 

the proper utilization of Water hyacinth but also its 

adverse effect on aquatic biodiversity. 

 

2. Origin and Ecological Distribution  
Water hyacinth is one of the most problematic alien 

invasive aquatic weed in Pakistan and probably 

throughout the world especially in tropical areas native to 

tropical America and Brazil.  It was first time discovered 

by a German naturalist Von Martius in 1823 and named it 

Pontedria crassipes during his study of the flora of Brazil. 

After that it was then described in the genus Eichhornia 

by Solms reported by Kuntz in 1829. It was recorded in 

Egypt in 1870’s and was then invaded to Africa during the 

year 1879 to 1882 (Friend, 1989). It was recorded in 

1880s, in the United States. During the 1890’s it was 

found most abundantly in Southern American Countires, 

Caribean, Africa, and in 1890s it was recorded in Australia 

and Asia, while in China and the Pacific by the early 

1900s, South Africa by the 1910 (Mailu, 2001; Thomson 

et al., 2002; Mironga, 2004;  Plummer, 2005). During the 

early 19th century it was spread from its native range to 

the whole word. Hutchinson and Dalziel (1968) also 

reported that water hyacinth was native to Amazonian 

basin and because of its beautiful flower it was than 

exported as ornamental to tropical and subtropical 

regions of the world (Julien et al., 1999). It is now present 

in more than 50 countries further more Lei and Bo (2004) 

reported that water hyacinth is spread to about 62 

countries in the world. At present water hyacinth is 

distributed with huge infestation across the tropics and 

subtropical zones (Rezene, 2005). It was first reported by 

Marwat et al. 2000 in Pakistan, it was then spread in 2010 

flood throughout the country (Fawad et al., 2013). 

 

3. Rapid Growth and Colonization 

In optimum growth conditions, water hyacinth makes its 

biomass double within two weeks and rapidly colonizes 

the entire water body (Figure 2.) Water hyacinth can 

produce about 1200 daughter plants in four months (Yan 

et al., 2017). It has massive growth potential, one meter 

square of water hyacinth increase its biomass up to 500 g 

each day, subsequently during normal climatic conditions 

1800 tons fresh biomass can be produced in one hectare. 

Gopal (1987) reported that it can increase 12% of its 

biomass every day, while the time required doubling its 

number or biomass is variously reported from 6 to 15 

days keeping in view the suitable environmental 

condition. In temperate climatic zone asexual 

reproduction is rapid and formed dense thick rafts within 

short period of time. Water hyacinth formed thick tightly 

packed mats on the surface of water that consequently 

lowering oxygen concentration and greatly suffer under 

water creatures (Rommens et al., 2003; Mangas-Ramirez 

and Elias-Gutierrez, 2004; Perna and Burrows, 2005). 

 

 

 



Black Sea Journal of Agriculture 

BSJ Agri. / Muhammad FAWAD and Aftab JAMAL                                                                                    60 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Picture of a and b shows rapid colonization of 

water hyacinth in a period of two weeks. 

 

4. Adverse Impact on Aquatic Ecosystem 

and Biodiversity 
Water hyacinth alter oxygen level in water suffocate 

fisheries and other marine creatures consequently 

disturb both the flora and fauna. Water hyacinth is 

adapted to wide variety of water bodies includes, running 

stream water, drainage ditches, stagnant water ponds and 

irrigation canal. Dense mats of Water hyacinth also 

harbor insect pest and snakes; disturb the ecosystem and 

food web (Toft et al., 2003). Rapid growth and 

colonization makes water hyacinth very aggressive 

forming a huge thick impenetrable mat on water surface 

that seriously damage the biodiversity and eliminates the 

native aquatic plants and marine life due to restrictive 

light penetration to water. (Green field et al. 2007). Water 

hyacinth infestation alters the aquatic ecosystem and 

hydrology (Galatowitsch et al. 1999, in Toft 2000; Fawad 

et al., 2015). Natural diversity with balance ecological 

communities greatly affected due to invasion of water 

hyacinth. Water hyacinth greatly alters the ecosystem 

competes with the natural biodiversity for nutrients, 

sunlight and space consequently the survival of many 

plants and animals may threaten up to a great extent. 

Masifwa et al. (2001) reported that massive floating mats 

of water hyacinth decrease oxygen concentration for the 

underwater creatures and a major threat to the 

phytoplanktons, zooplanktons and other marine 

creatures. Unlike phytoplankons and submerged fresh 

water vegetation water hyacinth does not release oxygen 

under the water and creates O2 deficit condition for 

aquatic life. Invasion of water hyacinth is a huge threat to 

the biodiversity and ecosystem of Pakistan. Water 

hyacinth provide highly restricted habitat by altering the 

natural aquatic habitat at the surface of water and restrict 

the growth of native aquatic flora and fauna and other 

invertebrate’s habitat (Meerhoff et al., 2003). The 

structure of a macrophyte community plays a large role in 

determining community composition of phytoplankton, 

zooplankton and fish in fresh water ecosystems (Meerhoff 

et al., 2007). 

Native aquatic macrophytes are a natural part of fresh 

water ecosystem plays an important role in maintaining a 

healthy aquatic ecosystem and provide a key role in food 

chain for the marine life. Native flora protects the 

shorelines from erosion and plays a major role as 

phytoremediation extract heavy metals and pollutants 

from the water like Lemna spp. (Bennicelli, et al., 2004). 

There are many more native aquatic plants that act as a 

contaminant filter for waste water treatment. Water 

hyacinth is one of the world worst aquatic weed in the 

world (Holm et al. 1977; Stroud, 1991; Room and 

Fernando 1992). In District Swabi (Pakistan) during the 

last five years water hyacinth colonized so rapidly that it 

endangered about eight native or unproblematic aquatic 

plants including submerged, floating and emerged plant 

communities (Fawad et al.,2013). Water hyacinth can 

adopt itself to wide range of aquatic habitats that is more 

competitive than any other aquatic weed and is a major 

threat to biodiversity (Fawad et al., 2015)       

 

5. Socio-economic Impact of Water Hyacinth 
Water scarcity and water pollution are the important 

issue of the 21st century. Therefore, water conservation is 

necessary for sustainable agriculture, drinking, fisheries, 

industrial and domestic use. Water hyacinth cause large 

amount of water losses through transpiration, blocking 

water ways during rainfall and monsoon rains, interferes 

with human recreational activities like swimming, boating 

and fishing and cause substantial economic losses 

(Ramlan, 1991; Charudattan, 2001; Rezene, 2005). Water 

hyacinth can greatly affect fish catch rates because mats 

of water hyacinth can block access to fishing grounds 

blockage and damaging eye of net, and increasing costs of 

fishing interfere with recreational activities like 

swimming and boating (Barret 1989; toft 2000). Water 

hyacinth has adopted itself to wide range of aquatic 

habitats including, fresh water streams, drainage ditches 

and stagnant water ponds and cause huge economic 

losses (Li et al., 2004). It obstructs the use of water for 

irrigation and many other intended water use for various 

purposes. Pakistan has one of the best canal systems in 

the world, with fascinating water streams and dams. 

Water hyacinth covers almost all water bodies in the plain 

areas of Pakistan. During the monsoon season in Pakistan 

maximum rainfall in most of the regions results in flood 

water resulting hindrance and blocking water ways due 

to dense thick mats of water hyacinth cause severe 

destruction to the nearby area and troublesome to the 

inhabitant. (Rezene, 2005; Fawad et al., 2015).  

 

6. Utilization  
Water hyacinth management is very costly laborious and 

temporary while unintentional import or single daughter 

plant remains can occupy the entire water body. 

Considerable research work has been carried out on this 

b) 

a) 
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noxious weed to unlock its value otherwise it is 

problematic. Major potential use of water hyacinth as 

pulp material for producing greaseproof paper, fibre 

boards, indoor partitioning and low cost home shelter 

material and its formulation can also be used in Indian 

medicine for various diseases treatment (Goswami and 

Saikia, 1994; Oudhia, 1999a, b). It can be utilize for best 

compost as organic fertilizer (Szczeck, 1999). In Kenya it 

is used as organic fertilizer (The Nation Nairobi 2004). It 

is an efficient plant for biogas production (Ali et al., 2004), 

other possible way of water hyacinth utilization as a 

phytoremediator and a biosorbent of toxic metals (Sajn et 

al., 2005; Malik 2007). It can be also utilize as fodder for 

livestock (Aboud et al., 2005). In China it was widely used 

as cattle feed during the year 1950s to 1970s, since than 

1980s it was used for feeding ducks (Jianqing et al., 2001). 

Water hyacinth utilization is an important technique 

rather than costly control practices to better cope with 

the menace. Water hyacinth plays a promising role in 

water reclamation it eliminates heavy metals from 

sewage sludge of ponds and drainage ditches (Vietmeyer 

1975). In China it was used as a test plant for waste water 

treatment (Jianqing et al., 2001). Unlike its overwhelming 

economic losses and a great threat to biodiversity the 

same plant has adopted enormous ability of absorbing 

toxic heavy metals from the water (Mohamadi, 2011). 

Water hyacinth has greater ability than any other aquatic 

water plant to absorb wide range of heavy metals, 

pollutants and nutrients. Sidek et al. (2018) reported that 

within a period of 28 days water hyacinth is the most 

efficient weed in removing 96 % iron 50 % turbidity and 

97.3 % of phosphorus from the water as compared to 

water lettuce. Biogas production from water hyacinth is 

an economical control method of its noxious presence. 

 

7. Conclusions 
It was concluded that the threat of water hyacinth to 

aquatic environment is genuine. It invaded our water 

bodies as so vigorous speed that must be handled with all 

measure of reality. However complete eradication of this 

weed may not be the most prominent option, for the 

reason of high cost and more laborious work, furthermore 

some eradication methods may do further harm to the 

environment. However an alternative approach of its 

utilization can be focused to cope the menace. It may be 

utilized as phytoremediation for heavy metal absorbent, 

as fodder for livestock, biogas production and for making 

papers in paper making industry which in turn could 

create employment and reduced poverty. 
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