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What is biocontrol?
• Introducing natural enemies to control invasive 

weed densities 

• Often the agent and weed come from the same 
country, other times not

• Reduce population NOT eradication!!!!

• Self-perpetuating, long-term, sustainable

• Environmentally non-damaging

• Relatively inexpensive

Other methods to manage invasive species 
are considered relatively expensive and 

difficult to manage (e.g. chemical spraying; 
clearing)



Biocontrol strategies
Density reduction (e.g. Hypericum perforatum): 
• Used when the weed has no beneficial 

properties
• Agents attack photosynthetic and structural 

tissues (e.g. leaves and stems)
• Agents kill plants and reduce overall density

Containment (e.g. Prosopis sp.; wattles): 
• Used in cases where the weed has beneficial 

properties 
• Agents attack reproductive parts (e.g. 

flowers/seeds) of the plant; weed is not killed 
by the agent’s actions

• Future spread is curtailed, overall density may 
also decline



Levels of Control
• Fluid and somewhat subjective, although 

informed by science and practise



eucalypts

acacias

hakeas and 
pines

poplars



Case study: Complete control

• Sesbania punicea (three agents led to complete control)

• Stem-borer can kill trees (density reduction)

No additional actions required to manage the weed

Stem-Boring 
Weevil: 

Neodiplogrammus
quadrivittatus

Flower-Feeding Weevil: 
Trichapion lativentre

Seed-Feeding Weevil:
Rhyssomatus marginatus

Hoffmann and Moran 1991: Agriculture, Ecosystems and Environment
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Substantial Control
• E.g. Opuntia stricta

• Formed dense, impenetrable 
stands

• Impact to biodiversity and 
agroecosystems

• Two agents, moth and 
cochineal*

*Hoffmann 
et al. 2020



Example of cactus control (prickly pear)

Before biocontrol 1939

After biocontrol 1957



Substantial control

• Acacia longifolia (galling wasp and 
seed feeding weevil) [1982; 1985]

• Golden wattle (Acacia pycnantha)



Substantial control
• Black wattle (Acacia mearnsii)

• Requires “integrated control” strategy

• Biocontrol agents: Gall-forming midge (Dasineura rubiformis) and seed-feeding 
weevil (Melanterius maculatus)

• Also a stump rotting fungus: “Stumpout” 

• Efficacy: midge widely distributed in some regions, effectively reduces seed set by 
up to 99% (mostly winter rainfall); weevil – variable (up to 98%)

Gall cluster

(up to 36 galls)

Single gall

Gall chambers
(up to 5/gall)

Dennill and Donnelly 1991: Agriculture, 
Ecosystems and Environment

Impson et al. 2011. African Entomology



Complete Control

• Parrot’s feather 
(Myriophyllum
aquaticum)

• Agents: Lysathia sp.
(Coleoptera)

• Efficacy: highly effective,
can clear a water body
within three years of
release, population ticks
over

• Redistribution: Mass-
reared



Substantial control
• Hakea sericea (Silky hakea)

• Longest running biocontrol 
programmes in the country –
the first to use a seed feeding 
insect

• Five insects released

• Also an indigenous fungus that 
has been developed into a 
mycoherbicide

Gordon 2011. African Entomology





Conclusions
• Several species where biocontrol is having little impact
• E.g. Lantana camara, silver wattle, prosopis, Arundo donax
• Impact varies and is influenced by a variety of factors
• Still remains the most economically viable and 

environmentally-friendly solution to weed management
• IPM
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