
The role of eutrophication in the 
biological control of water hyacinth 

in South Africa 
JULIE A. COETZEE and MARTIN P. HILL



Enemy Release vs. Disturbance
Secondary 
passengers of 
habitat destruction 

Release more agents? Manipulate the habitat?





Organisation for Economic Co-operation and Development

Classification Phosphorus mg/l
Oligotrophic 0.004-0.01
Mesotrophic 0.01-0.035
Eutrophic 0.035-0.1
Hypertrophic >0.1

South African Water Quality Guidelines
Classification Nitrogen mg/l Phosphorus mg/l
Oligotrophic <0.5 <0.005
Mesotrophic 0.5-2.5 0.005-0.025
Eutrophic 2.5-10 0.025-0.25
Hypertrophic >10 >0.25



Map of distribution and 15 sites

Long term 
monitoring sites

Water hyacinth in South Africa







Neochetina eichhorniae
(Curculionidae)

Neochetina bruchi
(Curculionidae)

Orthogalumna terebrantis
Galumnidae

Niphograpta albiguttalis
(Pyralidae)

Eccritotarsus catarinensis
(Miridae)

Cercospora piaropi

Agents released in SA





New agents

Cornops aquaticum
(Acrididae)

Megamelus scutellaris
(Delphacidae)

Thrypticus sp.
(Dolichopodidae)

Taosa inexacta
(Dictyopharidae)



Nitrogen mg/l Phosphorus mg/l

Authors High Low High Low
Reddy et al. 
1989,1990 50.5 0.5 10.06 0.06

Xie et al. 2004 10 5 1 0.5
Heard & 
Winterton 2000 1.6 0.4 1 0.025

Wilson et al. 2006 4 0.4 0.57 0.057
Coetzee et al. 
2007 50.5 0.5 2.56 0.02
Center and Dray 
2010 8.5 0.5 0.03 0.004
Bownes PhD 2009 
unpub. 7.6 0.034 1.37 0.024
Canavan et al 
2009 unpub. 48.5 0.5 0.48 0.01
Coetzee & Snow 
2009 unpub. 48.5 0.5 0.48 0.01
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Bownes PhD 2009, unpub.
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R2=0.6130, P=0.0016

R2=0.4369, P=0.0139

S.d. between 2 relationships
F=4.4, P=0.013



Coetzee 2009, unpub
Megamelus scutellaris
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Tongaat, Wewe Siphon Dam January 2008

Picture: Des Conlong

Release effort



Tongaat, Wewe Siphon Dam May 2008



Tongaat, Wewe Siphon Dam January 2009

Release more agents? Manipulate the habitat?









Warrenton Weir, Vaal River

October 2004



Alternative stable states

Light Nutrients

Scheffer et al 2003 
PNAS



February 2009



Myriophyllum spicatum 
(Haloragaceae) 

Eurasian watermilfoil

February 2009
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