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amaranthicola (10 and 20 DAE) were more effective than one application (10, 20, 30, or 40 DAE) in
suppressing A. lividus growth and interference with the crop. When P. amaranthicola was applied more
than twice, improvements in pigweed control and pepper yield were negligible. Maximum weed
mortality, growth suppression, and yield-loss reduction in these crops were obtained with one or two
early applications of the fungus (10 DAE in eggplant and Caribbean-bonnet pepper and 10 and 20 DAE
in bell pepper). Further enhancement in the efficacy of P. amaranthicola as a post-emergence bioher-
bicide may be possible through the use of improved formulations. 
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The Paterson’s curse crown weevil, Mogulones larvatus was first released in Victoria in 1993 and has
successfully established on Echium plantagineum. At Euroa, in north-eastern Victoria, an insecticidal
exclusion technique was used protect E. plantagineum from attack by M. larvatus, enabling assessment
of the weevil’s biological control impacts. The effects of the insecticide treatment varied between trials
and sampling times. In one case, E. plantagineum cover in treated plots was observed to be 53% greater
than in control plots, with concurrent decreases of grass and clover. Higher E. plantagineum plant
density and greater plant size in treated compared to control were also observed. 
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The effect of nutrient rich water on the biological control of water hyacinth was investigated at a field
site and under laboratory conditions. Over an 18-month period, water hyacinth was sampled at three
sites at Hammarsdale Dam (Kwa-Zulu Natal Province, South Africa), a dam where the weevil,
Neochetina eichhorniae Warner was released in 1974. Additional agents, Neochetina bruchi Hustache
(Coleoptera: Curculionidae), Eccritotarsus catarinensis (Carvalho) (Heteroptera: Miridae),
Niphograpta albigutallis Warren (Lepidoptera: Pyralidae) and the mite Orthogalumna terebrantis
Wallwork (Acarina: Galumnidae) were also released during the mid 1990s. Water hyacinth growth
parameters and biological control agent population dynamics varied significantly between the three
sites and this was positively correlated with differences in nitrate (NO 3

–), nitrite (NO2
–) (N) and phos-

phorus (P) concentrations between the sites. In the laboratory, the effect of three natural enemies,
Neochetina eichhorniae, N. bruchi and Eccritotarsus catarinensis, was quantified on water hyacinth
growing in water with six different nutrient (N and P) concentrations. The results showed that the
higher the nutrient concentrations, the less effective the biological control. This study reconfirms the
importance of nutrient control in the long-term biological control of water hyacinth. 


