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Biology and host specificity of Puccinia arechavaletae, 
 a potential agent for the biocontrol of  

Cardiospermum grandiflorum
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Cardiospermum grandiflorum (balloon-vine), a subtropical climber from South America, is an emerg-
ing weed in some regions in Southern Africa. It is a highly invasive, vigorous climber that invades 
mostly forest margins and watercourses in sub-tropical areas such as KwaZulu-Natal and the Kruger 
National Park in Mpumalanga, South Africa. Robust stems with tendrils enable C. grandiflorum to 
climb and form a dense canopy, which completely smothers the underlying indigenous vegetation. 
The fruit capsules are carried by wind and float freely on water, dispersing the plant along waterways, 
and the hard seeds result in extended seed longevity in the soil. It is classified as a category 1 weed in 
South Africa, meaning that it is prohibited and must be controlled or eradicated where possible, and it 
was consequently targeted for biological control. An isolate of the rust fungus, Puccinia arechavaletae, 
was collected in South America, from a biotype of C. grandiflorum that matches the morphology of the 
South African weed. This isolate was successfully established on C. grandiflorum in quarantine labora-
tories at the ARC-PPRI in South Africa. Host-range testing showed that this isolate of P. arechavaletae 
is specific to C. grandiflorum, making it a promising agent for the biocontrol of this environmental 
weed.
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Host-specificity testing and post-release evaluations of biological control agents show that closely 
related plant species (same genus) are most likely to be at risk of non-target attack. Most biocontrol 
programs aim for species-specific control agents, yet in the program targeting invasive Phragmites 
australis in North America, the existence of a native subspecies (Phragmites australis americanus) 
requires specificity at the subspecies level. Is it realistic to expect to find herbivores that distinguish 
between native and introduced P. australis? Field surveys in North America found native specialist 
herbivores attacking only native P. australis, suggesting distinct differences between native and intro-
duced genotypes that are recognizable by herbivores. Preliminary multiple-choice oviposition tests and 
no-choice larval development tests with several herbivore species considered as potential biological 
control agents in Europe showed the ability of these herbivores to complete development on native 
and introduced P. australis genotypes. However, we also found a preference of these herbivores for 
introduced P. australis. These preferences together with differences in plant morphology may allow a 
biocontrol program to proceed even if no subspecies-specific control agents are available.


