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Abstract- Water hyacinth [Eichhornia crassipes (Mart.) Solms] is a noxious aquatic weed. In India,it has infested more than 200,000 ha of 
water surface. During the course of present investigation it was proposed to make an extensive, planned and systematic survey of fungal 
pathogens that destroy the water hyacinth from the ponds of M.P. The study was undertaken to evaluate the compatibility of two or more 
fungi for integrated management of water hyacinth. Results clearly indicate that except Alternaria eichhorniae all the pathogens are compati-
ble to each other. In vivo the lesion diameters were greater on water hyacinth leaves when combination of pathogens were used than indi-
vidual pathogens. The Alternaria alternata, Curvularia lunata and Fusarium pallidoroseum combination resulted in maximum disease devel-
opment followed by A. alternata with C. lunata, A. alternata with F. pallidoroseum and C. lunata with F. pallidoroseum. Thus, it can be con-
cluded that better management of the weed can be achieved by using combination of pathogens.  
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Introduction 
Water hyacinth, Eichhornia crassipes (Mart.) Solms 
(Pontederiaceae), continues to pose serious economic, social and 
environmental problem in India and many other countries in the 
tropics and subtropics [8]. In recent years, attention has centered 
on biological control, which could provide a cost-effective environ-
mentally safe, solution to the water hyacinth problem [1,2,4,5,7]. 
Most emphasis has been given to fungal pathogens as biocontrol 
agents [11-13]. Integrated management of weeds is a holistic 
approach aimed at maximizing pest impact while simultaneously 
maintaining the integrity of the ecosystem. It is also important to 
recognize the strengths and limitations of each control techniques 
and to integrate the appropriate technique in time and space to 
achieve the best result. In general chemical and physical control 
can be used to reduce the weed in critical areas while biological 
control is being instigated. Once biological control has reduced 
the population of the weed, additional control should not be re-

quired in most areas. Combinations of treatment can be more 
effective for controlling water hyacinth than individual treatments. 
Fungal mycoherbicides prepared from Cercospora rodmanii has 
been considerably enhanced when applied to water hyacinth in 
presence of Neochetina weevils [9]. 
 
Material and method 
Integration of two or more fungi  
A study was undertaken to evaluate the compatibility of combina-
tion of two or more fungi in integrated management of water hya-
cinth. Pure culture of the fungi was grown separately on Rich-
ards’s media [3]. 5mm discs of each test fungus were cut from the 
stock culture plates with the help of sterilized cork borer and 
transferred on plates with growth media. The disc were placed 
about 2 cm. apart to give equal opportunity to all the test patho-
gens. The different 5 fungus tested were Alternaria alternata, 
Alternaria eichhorniae, Aspergillus flavus, Curvularia lunata, 
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Fusarium pallidoroseum. A separate set containing only single 
pathogen in each plate was kept as control. The plates were incu-
bated at 25°C for 21 days. All the experiments were done in tripli-
cates. After 21 days, the spores were washed from the above 
plates and sprayed on water hyacinth plants. Control plants were 
inoculated with single pathogen while control over control was 
sprayed with sterilized distilled water. 
 
Result 
Many fungal pathogens were isolated and purified from various 
disease sample of water hyacinth and their biocontrol potential 
was evaluated. Out of these fungi 4 were pathogenic. The severe 
infection caused by Alternaria alternata (41%), than Curvularia 
lunata (30%), Fusarium pallidoroseum (26.7%) Alternaria eich-
horniae (15.6%) (Table- I). 
Result presented in table – II clearly indicates that except Alter-
naria eichhorniae all the pathogens are compatible to each other. 
Radial growth was equally good and comparable to control plates. 
The sporulation of all the fungi tested for compatibility was excel-
lent and comparable to the control plates. In vivo the lesion diame-
ters were greater on water hyacinth leaves when combination of 
pathogens were used than when individual pathogens (table II). 
The Alternaria alternata, Curvularia lunata and Fusarium palli-
doroseum combination resulted in maximum disease development 
followed by Alternaria alternata and Curvularia lunata combination, 
Alternaria alternata and Fusarium pallidoroseum combination and 
Curvularia lunata and Fusarium pallidoroseum combination gave 
similar results. Similar observations have been made by several 
other workers [6,10, 14]. 
 
Table 1- Damage caused by Pathogenic fungi on Water hyacinth 
 
 
 
 
 
 

 
Table 2- Combined effect of various pathogens for integrated 

management of water hyacinth 

 
Thus it can be concluded that better control of the weed can be 
achieved using combination of pathogens. The studies confirmed 
and reinforced the view that the pathogens especially Alternaria 
alternata can effective partners in integrated control of water hya-
cinth.  
The combined treatments wear found to be causing quicker dis-
ease incidence than individual treatments. The application of the 
three fungi A. alternata, C. lunata and F. pollidoroseum caused 
maximum disease development. Alternaria alternata surely have 

great potential specially in combination with each other to control 
water hyacinth in an ecofriendly manner. 
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Integrated Approach for The Management of Water Hyacinth (Eichhornia crassipes) 

Pathogenic fungi 
% Damage 

5 days 10 days 15 days 
Alternaria alternata 9.7 26.7 41.0 
Curvularia lunata 7.0 15.0 30.0 
Fusarium pallidoroseum 5.3 11.3 26.7 
Alternaria eichhorniae 2.3 7.3 15.6 

Pathogens 
Disease Percentage 

5 days 10 days 15 days 
Alternaria alternata+Curvularia lunata 11.3 35.7 82.0 
Alternaria alternata + Fusarium palli-
doroseum 

9.7 31.0 56.0 

Curvularia lunata + Fusarium pallidoroseum 10.0 34.0 52.7 
Alternaria alternata + Curvularia lunata+ 
Fusarium pallidoroseum 

16.3 42.0 85.7 


