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Abstract Water hyacinth  Eichhornia crassipes originated in the state of Amazonas Brazil spread to other
regions of South America and was carried by humans throughout the tropics and sub-tropics. It is now
widespread and recognized as one of the top ten weeds in the world. Water hyacinth has invaded Africa Asia
North America and Oceania occurs in at least 62 countries and causes extremely serious ecological economic
and social problems in regions between 40°N and 45°S. Water hyacinth forms dense monocultures and can
threaten local native communities reduce native species diversity and change the physical and chemical
aquatic environment thus altering ecosystem structure and function by disrupting food chains and nutrient cy-
cling. Water hyacinth has had a great impact on local economic development. The large dense monoculture
formed by this species covers lakes and rivers thus blocking waterways and interfering with the water transport
of agriculture products tourism activities water power and irrigation of agricultural fields. Dense mats of water
hyacinth can lower dissolved oxygen levels in water bodies and reduce aquatic production including fish pro-
duction thereby reducing fish catches. Annual global costs associated with water hyacinth have increased
greatly in recent years. Also the lifestyles of local people who use and depend on water bodies invaded by wa-
ter hyacinth have been affected greatly. Water hyacinth is very efficient at taking up calcium magnesium sul-
fur iron manganese aluminum boron copper molybdenum zinc nitrogen phosphorus and potassium fa-
voring its growth over other species. When water hyacinth dies sinks and decomposes the water becomes
more eutrophic due to the large release of nutrients. Water quality can deteriorate threaten clean drinking wa-
ter and impact human health.

At present solutions for controlling the spread of water hyacinth are divided into three general categories
physical chemical and biological control. Biological control has been promoted as the best means for control-
ling water hyacinth and currently is an important area of research. Biological control includes the utilization of
natural enemies pathogens and allelopaths however our knowledge and understanding of the biology and e-
cology of water hyacinth is limited. To effectively control water hyacinth through biological means it will be
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necessary to study more thoroughly the physiology population and community dynamics and ecosystem ecology
of this species as well as interspecific competition predation and its evolution. In this paper we review the
costs and benefits associated with the different control methods. We suggest that water hyacinth populations can
be reduced and controlled by using an integrated management approach that combines biological control with a
watershed management strategy that minimizes pollution and promotes a long term sustainable approach for ef-
fective water management in a region.
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Fig.1 Water hyacinth grows with other plants in the river Photostaken on Sept.27 2002 in Shanghai suburb
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1 Julien & Griffiths 1998
Table 1 ~ The countries and areas that have released insects for biocontrol water hyacinth and the time of releases

Neochetina Neochetina Niphograpta Eccritotarsus Orthogalumna Xubida
bruchi eichhorniae albigutallis catarinensis terebrantis infusellus
Australia 1990 1975 1977 1981 1996°
Benin 1992 1991 1993 1999°
China 1996 1996 2000'
Congo 1999® 1999®
Cuba 1995
Egypt 20007 2000°
Fiji 1977
Ghana 1994 1994 1996
Honduras 1989 1990
India 1984 1983 1986
Indonesia 1996 1979
Kenya 1995 1993
Malawi 1995 1995 1996 1996
Malaysia 1992 1983 1996
Mexico 1995 1972
Mozambique 1972 1972
Myanmar 1980
Nigeria 1995 1993
Panama 1977 1977
Philippines 1992 1992
PNG 1993 1986 1994 1996
Rwanda 2000* 2000*
Solomon Islands 1988
South Africa 1989 1974 1990 1996
Sri Lanka 1988
Sudan 1979 1978 1980
Taiwan 1993 1992
Tanzania 1995 1995
Thailand 1991 1979 1995 1999
Uganda 1993 1993
USA 1974 1972 1977
Vietnam 1996 1984
Zambia 1997° 1971 199 1971 1997 1997° 1971
Zimbabwe 1996 1971 1994 1999°
Totals 30 32 13 6 2 3

1 Ding et al. 2001 2 Fayad et al. 2001 3 Hill & Olckers 2001 4 Moorhouse et al. 2001 5 Chikwenhere et al. 2001 6 Julien et
al. 2001 7 Hill & Olckers 2001 8 Meikle et al. 2002

Barreto 2000 Charudattan

Cen- 1976
ter 2001 Cer-
cospora piaropt
Hill & Olck- 60
ers 2001 2 54
3.3.2 Barreto et al. 2000  Evans

20 70 Reeder 2001 1998 1999
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2 Barreto et al. 2000
Table 2 Mycobiota recorded on Eichhornia crassipes worldwide
Fungi Distribution
Ascomycotina Deuteromycotina

Acremonium crotocigenum Australia IMI 288071 !
Acremonium implicatum Australia IMI 271067
Acremonium sclerotigenum Sudan IMI 284343

Acremonium strictum Australia IMI 288318 288319
Acremonium zonatum Australia India Pakistan USA Sudan
Alternaria alternata Egypt

Alternaria eichhorniae Egypt ' India Thailand USA Ghana South Africa
Zimbabwe
Alternaria tenuissima Hong Kong
Bipolaris urochloae Egypt IMI 324728
Bipolaris sp. USA Brazil

Blakeslea trispora Thailand
Cephalotrichum sp. USA

Cercospora piaropi India Sri Lanka USA
Cercospora rodmanii - USA-India IMI 329783 Nigeria IMI329211

Chaetomella sp.
Cladosporium oxysporum
Cochliobolus bicolor

Cochliobolus lunatus

Coleophoma sp.
Curvularia affinis
Curvularia clavata
Curvularia penniseti
Cylindrocladium scopari-
um var. brasiliense
Didymella exigua
Drechslera spicifera
Exserohilum prolatum
Fusarium acuminatus
Fusarium equiseti
Fusarium graminearum
Fusarium moniliforme
Fusarium oxysporum
Fusarium solani
Fusarium sulphureum
Fusidium sp.
Gliocladium roseum
Glomerella cingulata
Helminthosporium sp.
Leptosphaeria eichhorniae
Leptosphaerulina sp.
Memnoniella subsimplex
Monosporium eichhorniae
Mycosphaerella tassiana

Myrothecium roridum

Pestalotiopsis adusta
Pestalotiopsis palmarum
Phoma sorghina
Phoma sp.
Phyllosticta sp.
Spegazzinia tessarthra
Stemphylium vesicarium
Basidiomycotina
Doassansia eichhorniae
Marasmiellus inoderma
Mycoleptodiscus terrestris
Rhizoctonia oryzae-sativae
Rhizoctonia solani
Rhizoctonia sp.
Thanatephorus cucumeris
Tulasnella grisea
Uredo eichhorniae
Chromista
Pythium sp.

Malaysia
- Hong Kong-Nigeria IMI 333543
India TMI 138935
Egypt IMI 318639
Sudan IMI263783
Sudan IMI 284336
USA
India IMI 148984
USA

India

India IMI 162522 242961

Trinidad USA

Sudan
USA

Australia IMI 266133
- India-Sudan TMI 284344

Australia IMI 266133
Sudan IMI 284342

Australia TMI 288317

Australia IMI 270062
India IMI 297053
South Africa IMI 318345

Australia IMI 278745

Sri Lanka IMI 264392

Malaysia

Dominican Rep. Panama

USA
USA

Taiwan
USA
India Philippines -

277583

- Taiwan-Hong Kong IMI 119544
India IMI 148983

Thailand-Myanmar IMI79771

Sri Lanka IMI 264391

Malaysia IMI

- Sudan-Australia IMI 288313 288311 288312 288315 333325

USA
Nigeria IMI 327627 327628
Sudan IMI 284335

USA
Dominican Rep.
India
USA
Australia IMI 289087
India Panama Thailand USA
India USA
China - Taiwan-India IMI 3075
Indonesia Java
Argentina Brazil
USA

Dominican Rep.

1 International Mycological Institute isolate reference number
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