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FOREWORD 

 On behalf of the Council (Board) of Agricultural Research Council (ARC) and Executive Management, it 

gives me great pleasure to present this first publication of the Progress Report on the Biocontrol of 

Invasive Weeds Project for the financial year 2017/2018. The mandate of the ARC is derived from the 

Agricultural Research Act, 1990 (Act no. 86 0f 1990, as amended by Act 27 of 2001) and promotes the 

agricultural and related sectors through research, development and technology transfer in order to, 

amongst other objectives, facilitate and ensure natural resource conservation. Accordingly, ARC 

contributes to Government priorities and national outcomes as outlined in the Medium Term Strategic 

Framework (MTSF 2014-2019). In brevity, (a) Outcome 4: Decent employment through inclusive economic 

growth; (b) Outcome 7: Vibrant, equitable, sustainable rural communities contributing towards food 

security for all; and, (c) Outcome 10: Protect and enhance our environmental assets and natural resources.  

The ARFC’s delivery model in support of these MTSF outcomes is informed by the following six Strategic 

Goals: 

1. To generate knowledge and technologies that will enhance the efficiencies of crop based 

agriculture; 

2. To generate knowledge and technologies that will enhance the efficiencies in livestock, wildlife and 

aquaculture based agriculture; 

3. To generate knowledge and technologies for conservation and utilization of natural resources; 

4. To generate knowledge; solutions and technologies for food safety, quality and improved efficacies 

in the agriculture value chain;  

5. To generate and disseminate knowledge and technologies for decision making and transformation 

of the  agriculture sector; 

6. To apply best resource management practices towards a high preforming and visible organisation. 

 

 Research conducted by the ARC on Biocontrol of Invasive Weeds is aligned to Outcome 10 of the 

MTSF, and the ARC’s specific contribution to this outcome is captured in Strategic Goal 3 that is 

orientated towards the generation of knowledge and technologies for the conservation and utilisation of 

natural resources. In this regard, a strong partnership model between the ARC and the Department of 

Environmental Affairs (DEA) served as a crucial enabler in the area of biocontrol of invasive weeds, and 

complemented the ARC’s capacity and capabilities towards achievement of the vision of excellence in 

research and development in this area of research. This partnership between the ARC and the Department 

of Environmental Affairs (DEA) has a long and successful track-record, celebrating significant milestones 

and achievements in the historic quest to manage and control the captivation of South Africa’s natural 

resources by invasive weed species through the use of  biocontrol principals. Significant investment into 

this collaboration has not only achieved the management and in some cases eradication of certain invasive 

weed species, but has also contributed to the establishment of South Africa as a respected and valued 

regional and global leader in the field of biocontrol.  This report reflects the considerable commitment of 

the ARC and DEA towards the creation of a sustainable future environment for the people of South Africa. 

ARC President and CEO 
Dr Shadrack Moephuli 
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With generous funding from DEA-NRMP,  the Weeds Research 

Division at ARC-PHP achieved the following highlights during the 

one-year period April 2017 – March 2018 

 

4000 km  were surveyed for invasive alien plants in 4 

provinces, culminating in 3000 recordings of alien species in 

300 five-minute squares. 

 
2 international surveys for biocontrol agents were undertaken, and  

17 natural enemies on 12 target weeds were studied in quarantine. 

Applications for release were submitted for 2 biocontrol agent species, 

and permission was granted to release 1 agent species, bringing to  

86 the total number of agent species that are established in the field. 

 
15 biocontrol agent species on 8 target weeds were mass reared for 

release, 22 agent species were redistributed on 12 target weeds, and 

post-release monitoring was carried out for 23 agents on 14 target 

weeds. 

 
2 biopesticides developed by ARC-PHP were supplied to the public. 

 
7 MSc students and 2 PhD students are registered in 8 national 

universities and 1 international university. 

 
16 peer-reviewed articles, 10 popular publications and 3 book 

chapters were published, 4 SAPIA Newsletters were distributed and   

8 lectures, talks and exhibitions were given. 
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EXECUTIVE SUMMARY 

 The Agricultural Research Council’s Institute for Plant Health and Protection (ARC-PHP) has a long and 

proud history of research into the biological control of invasive alien plants (IAPs) in South Africa. 

Together with its predecessor research units in the National Department of Agriculture, this institute has 

been responsible for the establishment of more than 80 tested and safe biocontrol agent species against 

IAPs since 1913, resulting in benefit: cost ratios of between 8:1 and 3726:1 per project. The ARC is grateful 

for generous funding stretching back to 1996 from the Department of Water Affairs’ Working for Water 

Programme (DWAF: WfW), and more recently from the Department of Environmental Affairs: Natural 

Resource Management Programmes (DEA: NRMP). 

   

 The ARC maintains IAP research capacity at three campuses, namely Roodeplaat, Cedara and 

Vredenburg. The main strength of the ARC has been the in-depth expertise and specialist facilities for the 

development of new biocontrol agents, which involves the international survey for prospective natural 

enemies of target IAPs, and the importation into specialist quarantine facilities at the ARC. Extensive 

research is then undertaken to determine the biology, host-specificity and damage potential of the agents. 

These stringent studies can take at least 3-5 years to complete before a formal application is made to 

DAFF for the issue of a general release permit. Over the past decade, the quarantine research undertaken 

at ARC has resulted in permission being granted by DAFF for the release of 28 new biocontrol agents. 

Many of these agents have established in the field, and their impact and rate of spread is currently being 

monitored. Currently, 34 IAPs are under complete or substantial biological control in South Africa, and 

two of these have decreased their invasiveness to such an extent that their removal from the official IAP 

list is being recommended. We are now at the stage where a number of these agents urgently need to be 

mass-reared so that implementation can be greatly speeded up in order to fully realise the return on 

research investment.  

 

 The ARC IAP biocontrol research and implementation projects produce biannual research progress 

reports for the DEA: NRMP funder. However, these research reports provide detailed technical 

information and the sheer amount of information presented for each of the projects makes it difficult to 

obtain an overview summary of research outputs across all the projects. The overall impact of the research 

outputs was being lost, so we have now introduced an progress report to concisely summarise and 

highlight the research outputs over the past financial year (1 April 2017 – 31 March 2018). We therefore 

welcome you to the first progress report for the Weeds Research Division, ARC-PHP.  

 

 The report is structured according to the current projects funded by the DEA: NRMP, with the projects 

clustered within the specialist Research Teams.   

Research Team Manager:  
Dr Roger Price 



6 Weeds Progress Report 2018 

Project Manager: 
Khethani Mawela 

1.1 Biological control of Tithonia  

species: red sunflower (T. rotundifolia); 

Mexican sunflower (T. diversifolia) and  

T. tubaeformis (Asteraceae) 

 Red sunflower and Mexican sunflower have been invading natural 

vegetation, agricultural land, and rail and roadsides in South Africa since 

their introduction as ornamentals during the early 1900s. Both these 

sunflower species are invasive in KwaZulu-Natal, Limpopo and Mpumalanga, 

but red sunflower additionally extends into North West and Gauteng 

provinces. Recently a third species, Tithonia tubaeformis, has been found 

invading villages along the borders of Mpumalanga with Swaziland and 

Mozambique. A biological control programme was initiated at the ARC-PHP 

in 2007.  

 

The following biological control agents have been studied and screened:  

 Two leaf-feeding beetles Zygogramma signatipennis and Zygogramma 

piceicollis against red sunflower, which are being mass reared at ARC-

PHP, Roodeplaat. Between 2015 and 2017, both species were 

released in Limpopo, Mpumalanga, Gauteng and KwaZulu-Natal, but 

have only established at a few sites in Mpumalanga and Gauteng.  

 A leaf-feeding tortoise beetle Physonota maculiventris, for Mexican 

sunflower. The culture is being maintained in quarantine pending the 

granting of a release permit. Mass rearing and release is planned for 

the coming spring and summer, assuming that the release permit will 

have been granted by then. 

 

Host-specificity tests are being conducted on the following candidates: 

 A stem-boring weevil, Lixus fimbriolatus, for red sunflower. At this 

point, it seems adequately host specific but not very damaging.  

 A stem-boring moth, Suleima skinnerana, for Mexican sunflower. So 

far, it seems not to be adequately host specific. 

 An as yet unidentified leaf-mining moth, for Mexican sunflower, 

imported from Mexico from 2014 to 2017. Early indications are that 

this moth may be suitable for release in South Africa.  

The leaf-feeding beetles Zygogramma 

signatipennis and Z. piceicollis; and feeding 

damage by adults and larvae  

The leaf-feeding tortoise beetle and  feeding 

damage by adults and larvae   

1. Mexican Weeds:  Red & Mexican Sunflowers,  Yellow Bells, Lantana and 

Inkberries.  Team leader: Dr David Simelane 

From left:  

Red sunflower, 

Mexican 

sunflower,  

and Tithonia 

tubaeformis  
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The lady beetle and its feeding 

damage  

The leaf-mining fly and its larval 

feeding damage  

1.2  Biological control of yellow bells, 

Tecoma stans var. stans (Bignoniaceae) Project Manager:  

Lulu Madire 

 Yellow bells, an evergreen shrub or a small tree, native to Mexico, is an ornamental 

that has escaped cultivation. It now invades roadsides, open spaces or land, 

watercourses, waste areas, disturbed sites and rocky sites. It produces copious numbers 

of wind-dispersed seeds and forms dense stands, outcompeting the native vegetation 

and grassland. Invasions significantly affect the composition, structure and functioning of 

ecosystems.  

 

 During the report period, we mass-reared, released and conducted post-release 

assessments on two biological control agents: the leaf-feeding lady beetle Mada polluta 

and the leaf-mining fly Pseudonapomyza sp., throughout the distribution range of yellow 

bells.  

 

 Since its first release in 2013, 18 270 individuals of the lady beetle have been released 

at 78 sites in six provinces. Out of 78 release sites, 34 were destroyed by either fire or 

felling before the beetle species could become established. So far, the lady beetle is 

firmly established at one site each in KwaZulu-Natal, Eastern Cape and Limpopo 

provinces. Post-release evaluations are being carried out in the former two provinces 

by assessing the establishment, impact and the spread of the agent over time. During 

October 2017, more individuals of the lady beetle were field-collected in Mexico, mass-

reared in quarantine, and the progeny then released to diversify the genetic pool of the 

agent.  

 

 Initial establishment of the leaf-mining fly was confirmed at three sites in 

Thohoyandou (Limpopo Province) during four seasons (2016-2017), at one site in 

KwaZulu-Natal during winter 2017, and at one site in Mpumalanga during spring 2017.  

 

 The root feeding flea beetle, Heikertingerella sp., from Mexico, was re-introduced 

during 2017 for further host-specificity tests. According to preliminary results, the 

beetle seems highly damaging and adequately host-specific to be released against yellow 

bells in South Africa. However, the beetle still needs to be described, and methods have 

to be devised to collect the soil-living larval stages in quarantine and send them to the 

relevant taxonomist.   

 

 DEA biodiversity officers are involved during releases and to assess establishment 

throughout the country. This enables ARC researchers to transfer information 

regarding release techniques and the identification of the agents and release sites. The 

SASRI mass-rearing staff have been trained to mass-rear the lady beetle, as it is slow to 

disperse.  

An infestation of yellow bells  

The root-feeding flea beetle and its adult feeding damage  
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 During the past three years, the emphasis in lantana biocontrol research has been 

on introducing new strains of already established agents. The expectation was that 

these might cope better with the climatic extremes within the distribution range of 

lantana, or attack lantana varieties that are currently resistant to the established 

biocontrol agents. Furthermore, the combined impact of all established lantana agents 

in KwaZulu-Natal (KZN) and Mpumalanga provinces was assessed, and slow-

spreading agents were mass-reared and released to accelerate their spread and 

distribution in South Africa.  

 

 The flower-galling mite Aceria lantanae, originally from Florida, USA, attacks only 

about 30% of South African lantana varieties. A strain of the same mite species was 

introduced from Mexico and tested on South African lantana varieties. Unfortunately, 

the Mexican strain developed on the same lantana varieties as the Florida strain, and 

was therefore not released in South Africa. More mite strains will be sourced from 

different lantana varieties in the Caribbean Islands.  

 

 Attempts to collect new strains of some of the other established biocontrol agents 

in high altitude areas in Mexico were hampered by the small number of lantana 

varieties that are adapted to these regions, and their lack of natural enemies. 

 

 The lantana root-feeding flea beetle Longitarsus bethae causes severe damage at sites 

where it has become established, but unfortunately it disperses very slowly.  To 

accelerate the dispersal rate, a mass-rearing facility was established at Tzaneen two 

years ago, where large populations of adult beetles have been produced for 

redistribution to Limpopo, Mpumalanga and KZN. Approximately 39,000 adults of the 

beetle were released at 26 sites in five provinces since 2009. The beetle established at 

only 16 of these sites – all of them in Mpumalanga and KZN, but five of these were 

subsequently destroyed by land owners. Six of the surviving sites are along the KZN 

coast, where the establishment rate has been 100%, while three are in the 

Mpumalanga Lowveld. The beetle failed to establish in the dry and high-altitude 

provinces of North West and Gauteng. Plans are underway to mass-rear the flea 

beetle at Roodeplaat and KZN. Other Longitarsus species (e.g. L. howdeni and L. 

columbicus columbicus) will be collected from the Caribbean Islands, which could be 

better adapted to South African environmental conditions. 

 

 The lantana petiole weevil Coelocephalapion camarae, which is only established at 

two sites, in Richards Bay and Empangeni, is being maintained at Roodeplaat, and 

plans are underway to mass-rear the beetle in order to improve its establishment 

rate in South Africa.  

 

 Research on the combined impact of biocontrol agents on lantana is in progress in 

KZN. The biocontrol agents seem to be causing significantly more damage to the 

growth and biomass of lantana in KZN than previously thought. In the coastal and 

midland areas of KZN, plant height was reduced by up to 48.6% in the presence of 

biological control agents. In Mpumalanga, studies showed that biocontrol by old and 

new agents caused a slight reduction in the growth rate of lantana. 

 The flower gall-forming mite and the 

galls it causes 

The lantana petiole weevil, and a 

petiole gall caused by its larva 

Adullt root-feeding flea beetle, with 

leaf feeding damage by adults 

1.3  Biological control of lantana,   

Lantana camara (Verbenaceae) Project Manager:  

Dr David Simelane 
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 Several Cestrum species (Solanaceae), commonly known as inkberries, are 

declared weeds in South Africa. Two of these (i.e. Cestrum parqui, commonly 

known as green poison berry or Chilean inkberry, and C. laevigatum, commonly 

known as inkberry) have become highly invasive in the country. While green 

poison berry is found predominantly in the inland provinces of Gauteng, North 

West, Limpopo, Free State and Mpumalanga, inkberry is highly abundant along 

the coastal regions of KwaZulu-Natal and the Eastern Cape. Both species are 

native to Central and South America. Cestrum species are generally toxic to 

animals, including cattle, sheep, horses, pigs and poultry, as well as humans.  

 

 The ARC-PHP has commenced a biological control programme of the 

invasive inkberries, with surveys and searches for potential biological control 

agents initiated in the native region, Argentina, in 2012. Among several natural 

enemies found in Argentina, a leaf-mining flea beetle, Epitrex sp., was selected as 

a promising candidate agent, and was introduced into quarantine in 2015. The 

adult beetles feed on the leaves, producing small, scattered shot-holes, which 

can occasionally be sufficiently severe to stunt the plant. The larvae feed by 

mining within the leaf tissue, causing the most serious damage on the plant. The 

flea beetle species has a short generation period with a rapid population 

growth rate. 

 

 The flea beetle has been exposed to 21 plant species during no-choice 

conditions, 18 of which belong to the family Solanaceae. Whilst further tests 

will be conducted, the preliminary results demonstrate that the beetle is 

adequately host-specific to be considered as a biological control agent for both 

Cestrum species. However, it is imperative to fully describe and identify the 

beetle species prior to its release, as some of the species in the genus Epitrex 

are key pests of some crop species in the family Solanaceae. 

Green poison berry or Chilean inkberry Cestrum parqui, and inkberry C. laevigatum  

A larva of the flea beetle and the mines 

in which it feeds on the leaf  

An adult of the flea beetle and its 

feeding damage  

1.4  Biological control of inkberries,  

Cestrum species  (Solanaceae)  Project Manager:  

Dr David Simelane 
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2.1  Biological control of pompom weed,  

Campuloclinium macrocephalum 

(Asteraceae)  

 Each summer, invasion by pompom weed changes our 

grasslands from green to a conspicuous pink. Despite 

chemical control attempts since the late 1990s, the weed 

has continued to expand its range, affecting biological 

biodiversity in grasslands, savannas and wetlands.   

 

  In 2006, generous funding of biological control by the 

Department of Environmental Affairs led to the discovery, 

evaluation and release of a flower- and stem-galling thrips, 

Liothrips tractabilis, as well as the evaluation of a flower-

feeding moth, Cochylis campuloclinium. Permit issues in 

Argentina, the source of the biocontrol agents, have thus 

far prevented the release of the moth, but the thrips was 

released in 2013 and is currently being evaluated in the 

field. 

 

  Initially, around 90 000 adults and nymphs of the thrips 

were released annually throughout the range of the weed. 

Mass-rearing techniques were recently improved, enabling 

the release of 210 000 adults and nymphs during summer 

2017/2018, across 38 sites. Most releases were in Gauteng 

(70%), followed by North West (13%), Mpumalanga (11%) 

and Limpopo (6%).  

 

  Where established, the thrips can be found on 25-80% of 

pompom plants, significantly reducing plant height, number 

of buds per inflorescence, buds per plant, and seeds per 

bud.  Therefore, fewer viable seeds reach the environment. 

By increasing the number of releases per pompom stand, 

the dispersal rate of the thrips is being enhanced.  

 

  Although most releases were made in conservation areas 

and conservancies, numerous private landowners have 

received thrips from ARC-PHP. Eventually these landowners 

will be able to harvest and redistribute the thrips on their 

own, as well as on neighbouring properties. The field re-

distribution will be spear-headed by ARC-PHP and will 

involve the development of low-cost, low-input strategies 

and basic skills training. 

 

  The thrip is a very valuable agent. By moving underground 

during autumn-early winter, when pompom weed dies back, 

the thrips avoids frost and fires. Thus it maintains its 

populations throughout winter, and is able to exploit the soft 

re-growth of pompom during early spring.  

 

  We anticipate even greater success from the introduction 

of the flower-feeding moth, which should diminish seed 

production even further, thus limiting the spread of pompom.  

 

  Advocacy and awareness are now a priority. The buy-in 

from funders, local municipalities and conservation 

organisations will be particularly important in provinces 

where pompom infestations occur in isolated pockets. Here, 

eradication is still possible through early detection and rapid 

response teams.  The attractive, mauve-pink flowers that 

opened South Africa’s doors to pompom can therefore also 

be used to plan its demise. 

Project Manager:   

Liamé van der Westhuizen 

A pompom weed infestation  

Adults and nymphs of the thrips (A. McConnachie) 

2. Neotropical  Weeds: Pompom Weed, Mesquite, Famine Weed,  Triffid Weed and 

Spiderwort.  Team Leader: Dr Costas Zachariades 
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 Stands of long-lived mesquite (Prosopis spp.) trees densify through suckering and 

seedling recruitment. In 20 years’ time, the positive returns from these trees will no 

longer compensate for their costs in terms of land loss, water loss and control 

expenses.  

 

 Two seed-feeding biocontrol agents are already established, and an apionid beetle 

that attacks young, developing seeds, Coelocephalapion gandolfoi, will be reintroduced 

by UCT, pending availability and results from additional host range testing.  

 

   ARC-PHP is evaluating insects that damage the vegetative parts of the plants, to 

reduce the densities of mesquite stands. This should enhance the services that 

mesquite provides, since larger, more widely spaced trees will yield better quality 

wood, shade and pods for livestock. 

 

 During 2015, a stem-girdling longhorn beetle, Oncideres rhodosticta, with a life cycle 

of between 6 and 24 months, was collected from the USA. Host range trials in 

quarantine showed that oviposition, larval feeding and adult emergence were limited 

to mesquite, but one stem each of the indigenous Vachellia xanthophloea and Senegalia 

nigrescens was also girdled by adults. During a field study in the USA during August 

2017, to augment quarantine testing, the beetles oviposited and completed their 

development on Senegalia and Vachellia spp., which forced us to reject this beetle as a 

biocontrol candidate. 

  

 During December 2014, a leaf feeding moth, Evippe sp., was imported via Australia, 

where its host-specificity had already been evaluated. During those trials, the moth 

had oviposited readily on several plant species, but was able to reach maturity on only 

mesquite. ARC-PHP is now testing South African relatives of mesquite in the same 

way. To date, with 25 related plant species as well as a hybrid of P. juliflora var. velutina 

tested, no offspring have resulted from any of the non-target species. An additional 17 

test plant species are available, and a further five are being sourced, including the only 

Prosopis species indigenous to Africa, Prosopis africana.  

 

   We expect that the moth will prove to be sufficiently host specific for release in 

Africa, and anticipate applying for its release by 2019, pending test plant availability. 

The stem-girdling longhorn beetle 

The leaf–feeding moth 

2.2  Biological control of mesquite,  

Prosopis species (Fabaceae) Project Manager:  

Fritz Heystek 

Mesquite invasion along a 

riverbed in the Northern Cape  

 Based on Australian ex-

perience, its estab-lishment will 

probably be limited to frost 

free areas, and its impact 

should be greatest where night 

temperatures exceed 7°C.  

 

  Meanwhile, seven field sites 

are being visited annually to 

determine the current plant 

and popu-lation characteristics 

of mesquite. This baseline data 

will facilitate the evaluation of 

future changes at these sites 

after the introduction of 

additional biological control agents. 

So far, plant densities in invaded 

areas have ranged from around 200 

to over 2500 trees per ha, with 

inversely correlated densities of 

grass and other plants. 

Mesquite inflorescences 
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 Parthenium hysterophorus, locally known as famine 

weed and internationally as parthenium weed, is an 

annual shrub from Central and South America. It 

invades countries in Africa, Asia and Australia, 

where it spreads rampantly, causes severe crop 

yield losses, is unpalatable to livestock, reduces 

grazing, outcompetes native vegetation, causes 

severe allergic responses in humans and animals, 

and taints the meat and milk of animals.  

 

 Biological control is critical for the long-term 

management of the weed. In Queensland, 

Australia, a combination of biocontrol and 

roadside chemical spraying effectively reduced the 

extent and density of parthenium weed. Under the 

Working for Water programme, the ARC-PHP 

initiated a biological control research programme 

on parthenium weed in 2003.  

 

   In addition to the winter rust fungus Puccinia 

abrupta var. partheniicola,  which was already pre-

sent in the country, four natural enemies were 

imported via Australia, assessed, and released after 

approval was obtained. These are the summer rust 

fungus Puccinia xanthii var. hysterophorae (first 

released in 2010), the stem-boring weevil 

Listronotus setosipennis and the leaf-feeding beetle 

Zygogramma bicolorata (both first released in 2013), 

and the seed-feeding weevil Smicronyx lutulentus 

(first released in 2015).  

 

 These biocontrol agents are mass-reared by 

ARC-PHP and SASRI. By summer 2018, about 48 

943 leaf-feeding beetles, 34 079 stem-boring 

weevils and 30 660 seed-feeding weevils had been 

released at more than 300 release sites.  

 

   The stem-boring weevil has established widely at 

more than 50% of release sites evaluated in KZN 

and Mpumalanga. By contrast, the leaf-feeding 

beetle, although extremely damaging, has not yet 

established well. Its externally feeding larvae are 

exposed to predation. In collaboration with Wits 

University, the diapausing leaf-feeding beetles in 

the soil were demonstrated to not survive in 

saturated soils, and to be vulnerable to 

temperature extremes and fire. Although still early 

on in the field establishment stage, the seed-

feeding weevil has established well at a couple of 

sites in Mpumalanga. It is still limited in KZN, 

although it is expected to 

improve in time, under suitable 

conditions. 

 

 An ongoing field study to 

evaluate the combined impact 

of the four biocontrol agents 

continued in northern KZN, 

with monthly assessments of 

plant and biocontrol agent 

parameters and two-weekly 

treatment of control plots. 

These data are still being 

collected. In 2017, an associ-

ated study to assess soil seed 

banks in the different treat-

ments of the impact study 

determined that parthenium 

weed seeds dominated the soil 

seed bank. This seed bank 

study is being repeated 

annually during the impact 

study, to assess the effect of 

biocontrol on parthenium 

weed soil seed banks. 
 

   Field studies by Wits Univer-

sity  indicated that parthenium 

weed had highly viable seed, 

even if buried for more than 

24 months. These studies are 

continuing. 

      The root-crown boring moth Carmenta sp. nr. ithacae and the stem

-galling moth Epiblema strenuana are under investigation as additional 

agents. Both moths were field collected from their introduced range in 

Queensland, Australia, in May 2018. Cultures of both moth species 

have been established in quarantine to continue host range research. 

Both are promising agents, but the latter requires more intensive 

investigation of its host range, as earlier research indicated some 

complications. 

 

   We liaise with DEA-NRMP biosecurity officers, stakeholders and 

landowners to advise and implement biological control on parthenium 

weed in South Africa. As part of ongoing international collaboration to 

expand the use of biological control of this weed in Africa, starter 

cultures of insect agents and training were provided by the ARC-PHP 

to Ethiopia, Tanzania and Uganda during 2017 and 2018, to initiate or 

continue biological control efforts on parthenium weed. Various 

publications, book chapters, and presentations have developed from 

the above-mentioned research activities. 

2.3 Biological control of parthenium weed, 

Parthenium hysterophorus (Asteraceae) 
Project Manager: 

Lorraine Strathie  

The three insect biocontrol agents 

that were released: the leaf-feeding 

beetle, seed-feeding weevil and stem

-boring weevil 
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 Chromolaena odorata (triffid weed, chromolaena), native to tropical and subtropical 

America, remains problematic in the eastern provinces of South Africa. Biological 

control research in South Africa was initiated in the late 1980s. 

 

 In the early 2000s, Pareuchaetes insulata, a moth with a leaf-feeding caterpillar, as 

well as Calycomyza eupatorivora, a small fly with leaf-mining larvae, became established, 

and are now widespread in KwaZulu-Natal (KZN) and Mpumalanga. The moth 

occasionally defoliates large swathes of chromolaena. Field studies are underway to 

assess the effect of the moth on biomass and seed production in chromolaena, as 

well as to determine whether the moth has caused the plant to re-allocate nutrient 

reserves from growth to defence.  

 

   More recently, three additional insect species have been released: 

 Over 5000 individuals of Lixus aemulus, a stem-boring weevil from Brazil, have 

been released in KZN, Mpumalanga and Limpopo, yet the insect is not thriving, 

possibly due to climatic incompatibilities. The laboratory culture will be 

terminated soon. 

 Over 20,000 individuals of Dichrorampha odorata, a moth from Jamaica with stem-

boring larvae, have been released in three provinces since 2013. They seem not 

to have established, but releases are continuing, with different methods applied 

and different sites chosen. The thermal biology of the moth is being studied to 

determine whether climatic incompatibility may play a role in non-establishment.  

 In 2016, permission was granted for release of Recchia parvula, a longhorn beetle 

from Argentina, with stem-boring larvae. Although the insect develops slowly, 

larvae kill the stems in which they are feeding, and completely sever the main 

trunk of younger, smaller plants just above ground level prior to pupating. The 

long life cycle slows down mass-rearing, and so far they have persisted at only 

one site in KZN. The climate in Mpumalanga and Limpopo might be more 

suitable for establishment, and releases are continuing. 

The stem-galling fly Polymorphiomyia 

basilica 

The stem-boring longhorn beetle 

severed the trunk of this plant 

2.4 Biological control of triffid weed, 

Chromolaena odorata (Asteraceae) Project Manager:  

Dr Costas Zachariades 

Chromolaena odorata defoliated by caterpillars of Pareuchaetes 

insulata. Yellowing of leaves is a defence mechanism. 

 A stem-galling fly, Cecidochares 

connexa, is successfully controlling 

chromolaena in Asia, tropical Africa 

and Oceania, but so far it does not 

seem to develop on the southern 

African form of chromolaena. As a 

substitute, Polymorphomyia basilica, 

another stem-galling fly from Jamaica, 

was imported in 2012. It has been 

shown to be safe for release in this 

country, and an application for 

permission to release it has been 

submitted. Meanwhile, collaborators 

at Rhodes University are proposing a 

comprehensive study to confirm that 

C. connexa cannot develop on the 

southern African chromolaena. 

The South African form of 

chromolaena 
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 Small-leaved spiderwort is a herbaceous, creeping plant. Originally from southern 

Brazil, Uruguay and north-eastern Argentina, it has invaded a number of other 

countries, including South Africa. The plant grows in the shaded understorey of 

forests and wooded habitats, particularly in damp areas. It forms a dense mat, 

displacing other vegetation and preventing its regeneration. Small-leaved spiderwort is 

difficult to control because it roots readily at the leaf nodes; therefore any pieces left 

behind after clearing will soon form a new infestation. In South Africa, it has been 

recorded in KwaZulu-Natal (KZN), Mpumalanga, Limpopo, Gauteng, Eastern Cape 

and Western Cape provinces, with the heaviest infestations in the Midlands region of 

KZN. It is currently not a major weed in South Africa, but in countries such as New 

Zealand, it has become widespread and damaging. 

 

 A biocontrol programme was initiated in South Africa in 2013, based on an existing 

programme by Landcare Research in New Zealand. In that country, three beetle 

species and a fungal pathogen, originally from Brazil, which attack different parts of the 

plant, were released and have become established. Samples of South African small-

leaved spiderwort were collected and sent to New Zealand for inclusion in a 

phylogenetic study – this showed that the population of the weed in South Africa is 

genetically the same as that in New Zealand, which bodes well for the success of 

biocontrol here.  

 

 The shoot tip- and leaf-feeding beetle Neolema abbreviata was imported into 

quarantine and tested for host specificity. It was found safe for release in South Africa, 

and a release permit was issued in March 2018. The beetle culture is currently being 

increased in anticipation of the first releases. A second beetle, Lema basicostata, was 

imported into quarantine from New Zealand in late 2016, but the culture was lost. 

 

 A field study was carried out to survey plant and arthropod species in landscapes 

invaded by small-leaved spiderwort. Data interpretation is still pending.  Another field 

study determined the effect of water and nutrient variability on N. abbreviata. 

Oviposition was highest in optimally irrigated plants that were treated with medium 

levels of fertiliser. In plants that received an excess of nitrogen, feeding rates and 

survival were poor. 

 

The shoot tip– and leaf-feeding 

beetle, [Photo: Landcare Research, 

New Zealand ] 

Damage to spiderwort caused by 

the shoot tip– and leaf-feeding 

beetle  

Project Manager:  

Dr Costas Zachariades 

2.5 Biological control of small-leaved  

spiderwort, Tradescantia fluminensis 

(Commelinaceae) 

Small-leaved spiderwort 
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3.1 Biological control of cat’s claw 

creeper, Dolichandra unguis-cati 

(Bignoniaceae) 

 Cat’s claw creeper, Dolichandra unguis-cati, is a woody, frost-tolerant perennial vine 

that threatens the biodiversity of a number of sensitive ecosystems in South Africa. 

It forms dense infestations in the canopy of trees where branches, and eventually 

entire trees, can be killed through shading and weight. Stems also readily form a 

dense groundcover that excludes the understorey vegetation. Management is 

hampered by extensive vegetative growth, profuse seed production and a network 

of subterranean tubers, which resprout if the stems are damaged or removed. 

Biological control is considered the most practical and sustainable means of 

managing the weed. 

 

 Since the biological control programme was initiated in 1996, five insect natural 

enemies have been released and evaluated: the tortoise beetle Charidotis auroguttata, 

a leaf-mining beetle Hedwigiella jureceki, two lace bugs Carvalhotingis hollandi and C. 

visenda, and a leaf-tying moth Hypocosmia pyrochroma. We developed and tested 

effective rearing and release techniques, as well as a robust monitoring protocol. 

Despite the release of large numbers of these agents, their establishment and impact 

in different locations were highly variable. Long-term datasets are beginning to 

identify limiting factors for some species, but failed establishment cannot, as yet, be 

readily attributed to a single factor, nor to a single species or region of the country. 

More research will be required. 

3. Invasive vines: Cat’s Claw Creeper.  Team Leader:  Anthony King 

Cat’s claw leaf coverage (above) 

prior to infection by the leaf-spot 

pathogen (February 2009), and 

(below) defoliation caused by the 

pathogen (November 2016) 

 One factor that increasingly affects the efficacy of the insect natural enemies is the leaf-spot pathogen Cercosporella 

dolichandrae, which was not released but was found to be present. It is extremely virulent and spreads rapidly through large 

infestations of cat’s claw creeper. It mainly infects plants making up the groundcover, but can almost completely defoliate the 

plant. Monitoring at several field locations has shown that the pathogen causes unpredictable, random leaf loss. The resulting 

unpredictable habitat and food source can hamper the population build-up and persistence of the already established 

biocontrol agents. Further research into the utilisation of the pathogen as a biocontrol agent itself is also warranted.    

 

   Two new potential biocontrol agents are under investigation: a seed-feeding weevil Apteromechus notatus, and a leafhopper 

Neocrassana undata. Despite challenges involving  oviposition and reproduction of the weevil under quarantine conditions, the 

leafhopper has established in quarantine. We are currently investigating its life-history and developing a rearing strategy, in 

addition to experiments on a varietal preference of cat’s claw creeper.    

Project Manager:  

Anthony King 

 In order to succeed, this programme will require 

continual novel research, release efforts, and long-

term monitoring. 

 

 The following collaborators are acknowledged: Dr 

Kunjithapatham Dhileepan, Biosecurity Queensland, 

Department of Agriculture and Fisheries, Australia, 

and Dr Marcelo Vitorino, Forest Protection and 

Surveying Laboratory, Department of Entomology,  

University of Blumenau, Brazil. 

Cat’s claw infestation 
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4.1 Biological control of golden wattle,  
Acacia pycnantha and long-leaved  

wattle,  A. longifolia (Fabaceae) 

 In South Africa, long-leaved wattle Acacia longifolia and golden wattle A. pycnantha, 

both native to Australia, were historically regarded as being amongst the worst 

invasive plant species. They affect biodiversity, conservation and agriculture, deplete 

water resources and are a big fire risk. They thrive in disturbed areas, grasslands, 

riparian zones, urban areas, coastal and mountain habitats, and natural and cultivated 

forests. They are also well suited to a variety of climates, from dry, warm temperate 

to tropical regions, and some can tolerate mild frost. Since the 1970s, biological 

control has been the primary focus of research as a sustainable long-term control 

measure. It has, however, been restricted to the use of flower and bud galling as well 

as seed feeding insect agents, which only curtail their capacity to reproduce. 

 

 Long-leaved wattle: 

 Long-leaved wattle still persists in riverine areas, where the availability of moisture 

and nutrients promotes higher rates of growth and seed production, but is no longer 

a problem on mountain slopes, thanks to biocontrol, fires and clearing efforts. Pre-

biocontrol data on the reproductive output of long-leaved wattle is available, so the 

long-term monitoring of this species provides a good indication of the effects of 

biocontrol agents. The soil seed banks in the Western Cape have been quantified in 

both mountain and riverine habitats, showing that the soil seed bank in mountainous 

habitats is significantly lower than that in riparian zones. In some sites, such as 

Constantia Nek, seed production was reduced by almost 100%, thanks to the 

biocontrol agents—a bud-galling wasp Trichilogaster acaciaelongifoliae and a seed-

feeding weevil Melanterius ventralis.  

 

 Golden wattle: 

 Golden wattle seems to prefer lowland fynbos ecosystems. Although no historical 

data exists on the seed bank of golden wattle, estimates from four of the five sites 

currently under investigation show that seed banks 

range from as few as 200 seeds/m2 to just over 2000 

seeds/m2, indicating that biological control by the 

bud-galling wasp Trichilogaster signiventris and the 

seed-feeding weevil Melanterius maculatus is 

curtailing reproduction. However, at an isolated 

patch in wheat and canola farming country, as many 

as 35 000 seeds/m2 were found in the soil seed 

bank, suggesting that biocontrol is being disrupted 

here. Monitoring is ongoing, to determine the 

effects of biocontrol in combination with fire, 

germination, rotting and consumption by rodents. 

 

 For both these Acacia species, the bud-galling 

wasps cause most of the damage, while the seed 

weevils cause variable seed reduction of up to 40%. 

This difference might be explained by high (up to 

75%) pre-pupal and pupal mortality in the weevil. 

Project manager:  

Dr Pride Mudavanhu 

Additionally, the current drought is 

probably affecting survival.  

 

 Nevertheless, the biocontrol 

programme against both Acacia 

species is considered successful, in 

view of the significant reduction in 

seed production which has 

curtailed the encroachment and 

range expansion of infestations.  

The gall-forming wasp on long-

leaved wattle 

Galls formed by the gall-forming 

wasp, together with pods that 

are the target of the seed-feeding 

weevil, on long-leaved wattle 

4. Fynbos Weeds:  Australian Acacia spp., Hakea spp.  and Australian Myrtle.  

Team Leader: Dr Candice Lyons   
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Hakea flower buds – the target of 

the flowerbud feeding weevil  

The flowerbud feeding weevil 

feeding on a silky hakea bud 

Egg of the flowerbud feeding weevil 

inside a silky hakea flower bud 

Larvae of the stem-borer  

 This biocontrol programme is one of the longest running in South Africa, with 

five insect agents and one indigenous pathogen being used to curtail populations. 

Research is concentrating on monitoring the establishment and impact of the two 

most recently introduced agents: the stem-borer Aphanasium australe, and the 

flower-feeding weevil, Dicomada rufa.  

 

 Having a two-year life cycle, larvae of the stem-borer are very prone to fire. 

One of the longest-running monitoring sites was lost to fire, but sites in close 

proximity are being monitored for natural dispersal of the agent. We have only 

one abundant site in Genadendal, Western Cape, showing an infectivity rate of 

around 14%, which is monitored annually. In 2015 and 2017, several trees were 

felled and sent for scanning to the Central Analytical Facility of Stellenbosch 

University, as an additional indication of the level of infection. The aim is to 

correlate the number of insects with whether or not the tree was dead or alive. 

Not many dead trees were observed in 2017, but several have signs of stem-

borer damage. In 2016/17, the stem-borer was released at additional silky hakea 

sites, as well as on H. gibbosa. All of these will be checked for establishment later 

in 2018.  

 

 A PhD student is investigating establishment discrepancies between the 

southern Cape and south-western Cape for the bud-feeding weevil. The role of 

temperature or desiccation, as well as species differences between silky hakea in 

the Grahamstown (Eastern Cape) and the Western Cape region, are under 

investigation. This study also investigates the abundance of the weevil in the field, 

its impact on the flowerbuds, and dispersal to neighbouring sites. Damage by this 

agent is currently estimated at around 18%, and three sites in the southern Cape 

are monitored monthly.  

 

 The seed weevil Erytenna consputa and the seed moth Carposina autologa form a 

large part of our biocontrol implementation activities.  

Project manager:  

Dr Candice Lyons 

4.2 Biological control of hakeas, 

Hakea species (Proteaceae) 
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Mines of the leaf-mining moth on 

Australian myrtle 

Larvae of the leaf-mining moth feeding 

on leaf tissue of Australian myrtle 

4.3 Biological control of Australian 

myrtle,  Leptospermum laevigatum 

(Myrtaceae) Project manager:  

Dr Candice Lyons 

  An MSc student is analysing and writing up data from a study of the leaf-mining 

moth Aristaea thalassias. It investigates why the biocontrol programme against 

Australian myrtle might be less successful than hoped, specifically addressing whether 

this moth is prone to high levels of mortality, the causes thereof, and the abundance 

of the agent in field, with season. Mortality from parasitism was shown not to be 

particularly high, despite initial assumptions. Rather, mortality seems to be due to 

intraspecific competition, predation, parasitism, and season, linked to plant growth 

dynamics. Overall, the plant seems capable of tolerating the damage by the leaf 

mining moth, which explains its negligible impact on the weed.  

 

  An Australian student at La Trobe has collected plant samples from several 

populations across Australia for a genetic comparison of Australian populations of 

Australian myrtle with those from South Africa. The aim is to investigate possible 

population differences between the various sites within Australia and South Africa, in 

an attempt to explain why the scale insect Callococcus leptospermi, proposed as a 

biocontrol agent, is failing to multiply. Potential insect inhabitants or pests were also 

surveyed in the field. 

   

  A small study comparing reproductive output of Australian myrtle between two 

sites – one at Elim and one at Stanford, both in the Western Cape - has been 

conducted in early 2018. The Elim site was shown to have noticeably fewer galls 

caused by the bud-galling midge, Dasineura strobila, than the Stanford site.  

Australian 

myrtle 

flowering 

Galls caused by the bud-galling 

midge, together with leaf mines 

caused by the moth larvae 
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5.1  Biological control of  invasive cacti 

(Cactaceae) 

 Cactus species (family Cactaceae) are well equipped to survive arid conditions, 

disperse over long distances, and to form dense stands. By forming impenetrable, spiny 

thickets, they interfere with the functioning of ecosystems, replace forage plants, 

injure or impale animals, limit animals’ access to shade, injure humans and impede 

their activities.  

 

 Physical and herbicidal control are out of reach for many land users. In contrast, 

biological control has been shown to be an effective, economically viable and 

environmentally friendly control option.  

 

 Currently, our research involves the quarantine study and screening of potential 

biocontrol agents against small round-leaved prickly pear Opuntia engelmannii.  A 

comparison of six lineages of the cochineal insect Dactylopius opuntiae from the USA 

has disclosed a lineage from Flagstaff, Arizona, that develops well on the Eastern Cape 

form of the target weed, and is also highly damaging. Meanwhile, ten more cochineal 

lineages from other parts of the USA are being evaluated in the same manner in 

quarantine at Wits, in close collaboration with Rhodes University and ARC-PHP. 

Eventually, the most suitable one of all these cochineal populations will be considered 

for release as a biocontrol agent in South Africa. 

 

 However, three other cactus weeds in South Africa rely on different biotypes of the 

same cochineal species, D. opuntiae, and hybridization with the cochineal populations 

from the USA might change the host preferences of the offspring.  We therefore need 

to determine whether the intended release might disrupt the existing level of 

biological control of Opuntia ficus-indica, O. stricta and O. humifusa. A Masters project 

through Rhodes University is investigating the issue of hybridization in cochineal. 

 

   Trial releases around the Roodeplaat campus showed that the ‘ficus’ biotype of the 

cochineal D. opuntiae effectively controls velvet prickly pear, Opuntia tomentosa. 

Biocontrol agents against several other cactus weeds have also been redistributed in 

this area. 

 

   A handbook [Klein, H. & Zimmermann, 

H.G. Invasive Cacti in South Africa: Their 

Identification and Control] was written to 

enable land users and biocontrol 

practitioners to identify all the invasive cactus 

species in South Africa. It also provides 

information on control methods, with the 

emphasis on biological control. The correct 

identification of the invasive cactus species 

should ensure that practitioners use the 

correct biocontrol agents in the correct way. 

Both DEA-NRM and ARC-PHP will 

contribute financially towards the publication 

of the handbook. 

5. Diverse Weeds: Invasive Cacti and Balloon Vine.  Team Leader: Hildegard Klein   

Project Manager:  

Hildegard Klein 

Experimental work in progress 

under quarantine conditions to find 

an effective biocontrol agent for 

small round-leaved prickly pear 

Invasion by small round-leaved 

prickly pear in the Northern 

Cape makes the land unfit for 

agriculture  

Cochineal nymphs feeding on small 

round-leaved prickly pear and 

secreting drops of honeydew 
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 Balloon vine Cardiospermum grandiflorum is a perennial creeper that occurs naturally 

in South America, particularly in the north-eastern part of Argentina and the 

neighbouring Brazil. Initially introduced to southern Africa as an ornamental plant in 

the early 1900s, balloon vine has spread widely in the riparian and suburban areas 

where it forms dense stands characterized by continuous upper canopies.  

 

 A seed-feeding weevil Cissoanthonomus tuberculipennis, originally from South 

America, was found to be suitable for release as a biological control agent for balloon 

vine in South Africa, and approval for its release was granted in 2013.  

 

 The females of the weevil insert their eggs into the young, green fruits, and the 

larvae feed on the seeds inside the developing fruit. Larvae are highly damaging, with 

two larvae capable of destroying all the seeds within a single fruit capsule (bottom). 

 

 Since the first release of the weevil against the weed in 2013, an assessment of its 

establishment, impact and dispersal has been carried out in KwaZulu-Natal (KZN), 

Limpopo, Gauteng, Mpumalanga, North West and Eastern Cape provinces of South 

Africa. Three years of monitoring show that establishment and dispersal of the beetle 

has been rapid, and that infestation levels are still increasing at almost all the study 

sites. By March 2017, approximately 50% of the seeds were found to have been 

destroyed by the weevil at the KZN, Mpumalanga and Eastern Cape sites, and the 

weevil had dispersed at a rate of 33 to 37km/year in those regions. The quantity of 

balloon vine seeds falling onto the ground since the release of weevil has also 

declined by approximately 38% in KZN, suggesting that the weevil is having a 

significant impact on the reproductive output of the weed.   

 

 Additional releases of the weevil were made at three isolated infestations of 

balloon vine in the Western and Eastern Cape provinces in February 2017, and it is 

now fully established at two of these sites.  

 

 Currently, the effects of seed damage by the seed-feeding weevil on the soil seed 

bank, and on inflorescence and pod densities at various sites, are being assessed as 

some of the measures of biocontrol success.  

 

The adult seed-feeding weevil, and a 

balloon vine seed eaten by a weevil 

larva  

Balloon vine 

flowers,  

and a dense 

infestation 

Project manager:  

Dr David Simelane 

Balloon vine with its balloon-like fruits 

5.2 Biological control of balloon vine,  

Cardiospermum grandiflorum  

(Sapindaceae) 
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6.1 Biological control of giant reed, 

Arundo donax (Poaceae) 

 Giant reed is the third most abundant invasive alien plant in South Africa (S.A.), 

occupying ecologically sensitive biomes such as the fynbos and grassland biomes.  

 

   South Africa benefited from research by the USDA-ARS on biological control of 

giant reed in the U.S.A. Two damaging agents that were studied and released in 

Texas, are now being considered for release in S.A. They are a stem-galling wasp 

Tetramesa romana, and a stem-, leaf- and rhizome-feeding scale insect Rhizaspidiotus 

donacis.  

 

   In 2010, the wasp, T. romana, was found to be already widespread throughout the 

country, although its origin was unknown. A molecular analysis by the USDA-ARS 

revealed that the S.A. form of the wasp is genetically distinct from that in the U.S.A. 

It almost exclusively attacks the lateral stems of giant reed, and is not very damaging 

to giant reed in S.A. A population of the wasp originating from Granada, Spain, was 

imported into S.A. in July 2018, from the USDA-ARS, for basic host range testing and 

release. The Granada population attacks the main stems, thus significantly reducing 

plant growth and height, and is highly damaging to giant reed along the Rio Grande.  

 

 Host range testing is underway on the damaging arundo scale, R. donacis, collected 

in Alicante, Spain by USDA-ARS, in collaboration with the University of Alicante and 

the European Biological Control Laboratory (EBCL). This university has been 

contracted to supply ARC-PHP with consignments of reproductive females. Host 

range testing should be completed with the next batch of consignments, due in 

January-February 2019.  

 

 The following important baseline research has been conducted by three post-

graduate students from the University of KwaZulu-Natal, in collaboration with Dr 

Terry Olckers and Dr Sandi-Willows Munro: 

 

 Preliminary molecular studies, comparing S.A. giant reed populations to samples 

from the native (Spain, France, Greece) and introduced (i.e. the U.S.A. and Mexico) 

ranges, showed that S.A. giant reed is genetically similar to that from Spain and the 

U.S.A. Further molecular studies by an MSc student indicate that Spain is a very good 

source country for the biocontrol agents, and that we might have the same success 

with the Granada T. romana genotype as the U.S.A. have 

had.   

  

 A PhD student genotyped 35  samples  of the wasp from 

S.A. This revealed two distinct genotypes, one with very 

little genetic variation, occupying KZN, EC, WC, NC, FS 

and NW, and another, which is more genetically diverse, 

occupying LP and MP. The first genotype was probably 

introduced along with the plant, and perhaps the second 

genotype migrated from North Africa, where the wasp is 

native.  

 

  Pre-release research on the scale insect by an MSc 

student used climate modelling to show that the S.A. 

climate is suitable for its establishment and that the areas 

Project Manager:  

Dr Angela Bownes 

Female arundo scale insect, known 

as ‘white caps’. [Photo: USDA-ARS] 

of the country most heavily invaded 

by giant reed are in fact the most 

suitable, climatically, for growth and 

development of the scale insect.  

 

  This baseline research indicates 

that the agents currently being 

considered for biocontrol of giant 

reed in S.A. show promise for 

successfully reducing the negative 

impacts of this serious invasive alien 

plant species.  

6. Water weeds: Giant Reed and Hydrilla.  Team Leader: Dr Angela Bownes 

Adult of the stem-galling wasp 

ovipositing on giant reed stem.  

[Photo: USDA-ARS] 

Giant reed 
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  Hydrilla, the worst invasive aquatic weed in the USA, was discovered in South 

Africa in 2006, but was limited to the Jozini Dam in KwaZulu-Natal. In addition to a 

containment programme, the Invasive Alien Species Programme funded ARC-PHP to 

initiate a biological control programme.  

 

 USA kindly allowed us to import two agents they had already studied and released: 

the leaf-mining fly, Hydrellia pakistanae from India and Pakistan, and the stem-mining 

weevil, Bagous hydrillae from Australia. Another leaf-mining fly, Hydrellia purcelli, was 

collected in Singapore by CSIRO Australia. Host range testing was conducted on the 

three candidate agents in quarantine at Cedara, focussing on native aquatic plants in 

the hydrilla and other closely related plant families.  

 

 Meanwhile, in July 2008, larvae of the Asian hydrilla moth, Parapoynx diminutalis, 

presumed to be an accidental introduction, were found to be devastating hydrilla in 

Jozini Dam. A repeat pattern of heavy defoliation following the regrowth of hydrilla, 

diminished opportunities for flowering and the production of the vegetative buds, led 

to a dramatic reduction in the size and the extent of the infestation in the dam. From 

2013, the DEA-NRMP funded the intensive monitoring of the impact of the moth. It 

was shown to be contributing significantly to the management of hydrilla in Jozini 

Dam, but due to its broad host range it will probably not be intentionally introduced 

elsewhere.  

 

 In 2015, a new infestation of hydrilla was found in the Phongolo River, below the 

Jozini Dam wall. An MSc research project was initiated, with funding from the PDP 

programme, ARC, to evaluate the population dynamics of the aquatic moth, and both 

hydrilla and native aquatic plants in the river. The 17 monthly sampling events 

showed convincingly that the moth is capable of suppressing hydrilla populations, 

thus reducing hydrilla’s potential for spread. 

 

 Although hydrilla has been reduced to a very low priority weed species in the 

country, it is vital to prevent the introduction of other, potentially more aggressive 

hydrilla biotypes into the country. As such, its classification as a Category 1a invasive 

alien plant in the NEMBA- IAS Regulations 

of South Africa was critical.  

 

   All three classical biological control 

agents have been shelved, but the research 

has proved them to be safe for release, 

should hydrilla expand its range, and a 

release permit has been issued for the 

Singapore leaf-mining fly, H. purcelli.   

 

   This diverse research was facilitated by 

the numerous collaborative partnerships 

developed and maintained during this 

project. The outcome could not have been 

more favourable for our country.  

Adult (above) and pupa with pupal 

case (below) of Hydrellia purcelli  

The hydrilla moth, and hydrilla defo-

liated by its larval feeding  

6.2 Biological control of hydrilla,  

Hydrilla verticillata (Hydrocharitaceae) 
Project Manager:  

Dr Angela Bownes 

Hydrilla invading Jozini Dam in 

April 2006 [Photo Julie Coetzee] 
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7.1 Biological control of Parthenium 

hysterophorus using pathogens 

  The parthenium winter rust fungus Puccinia abrupta was presumably introduced to 

South Africa along with its host plant. During 2017, it was found in Mpumalanga and 

northern KwaZulu-Natal (KZN) whereas previously it was only known from 

Northwest Province, and Cedara in KZN. 

 

  The summer rust, Puccinia xanthii, was originally established at Malelane 

(Mpumalanga) and along the Sabie River in the Kruger National Park (KNP), but the 

KNP site was washed away during the 2011 floods. By 2014, it had established in 

KZN, and attempts to establish it at additional sites in Mpumalanga and northern 

KZN continued until 2017. Its establishment was monitored at these sites, as well as 

its spread from these sites. It has now been found up to 50 km from release sites, 

and is regarded as well established. Future studies will concentrate on post-release 

evaluation of the impact of the summer rust. 
 

 

 

 In 2003, a rust fungus Puccinia eupatorii, from Northern Argentina, underwent host 

range testing in quarantine at ARC-PHP Stellenbosch.  However, before an 

application for release could be made, a rust fungus was observed on pompom weed 

in the Gauteng Highveld in early 2006, and this was confirmed to be the same 

species. Field studies since 2008 have been monitoring the long-term impacts of this 

rust isolate on pompom weed populations at four sites in Mpumalanga and Gauteng. 

Although pompom weed populations fluctuated between years, they remained 

constant over the 5 year period. The overall percentage of infected plants increased 

from <1%, at the start of the season, to 100% at flowering time, yet this had a 

negligible impact on the pompom weed 

population. 

 

 Optimal release strategies were investigated 

from 2013 until 2016 to determine whether 

augmenting the rust fungus in the field would 

improve its impact. These results were analysed 

in 2017 and are being written up for publication in 

a journal.  

Project manager:  

Dr Alana den Breeyen 

7. Biological control using fungal pathogens: Parthenium Weed, Pompom Weed, 

Australian Acacia spp., Biopesticides, Stinkbean and Lantana.  
Team Leader: Dr Alan Wood 

Parthenium  weed plants infected by 

the summer rust in the Makhathini 

flats 

Dense infestation of 

pompom weed  

7.2. Biological control of  pompom 

weed Campuloclinium  

macrocephalum using pathogens 

Project manager:  

Dr Alana den Breeyen 

Heavy levels of infection by the rust 

fungus on pompom at the end of a 

growing season  

The winter rust on Parthenium 

weed plants in the Makhathini flats 
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7.3. Biological control of Australian  

Acacia species using pathogens 
Project Manager: 

Dr Alan Wood 

Port Jackson killed  by the gall rust 

fungus  

Galls of Uromycladium murphii on 

green wattle under quarantine condi-

tions  

7.3.1. Port Jackson Acacia saligna 

   The Port Jackson gall rust fungus, first introduced in 1987, was recently renamed 

to Uromycladium morrisii, in recognition of the research undertaken on it by Dr 

Mike Morris (formerly ARC-PHP).  

 

   During 1991, Dr Morris initiated the annual long-term monitoring of the impact 

of the rust fungus on Port Jackson, and it will continue until 2020, when 30 years of 

data will have been collected. The average annual decrease in stand density across 

all sites and years currently stands at 8.8%, though this varies widely between sites 

and years. At most sites, stand density has declined by 80 to 97% over the course 

of monitoring. 

 

   Individual trees at four sites, which have been monitored since 2011, showed an 

average annual mortality of 11% by 2017. In another study that has been carried 

out annually for five years, it was shown that even healthy branches, which are not 

heavily impacted by stem galls from previous years, produced fewer pods as the 

number of galls on stems increased.   

 

7.3.2. Silver wattle Acacia dealbata 

   Silver wattle is the most important invasive tree in some of our most valuable 

water catchment areas. Since this tree spreads rapidly by suckers, vegetatively 

destructive agents are a priority. The potential of fungi in controlling this weed has 

been under investigation since 2017.  

 

   Of the four species of rust fungi known to occur on it in Australia, the wattle gall 

rust fungus Uromycladium murphii (previously U. notabile) seems most likely to be 

destructive. However, this rust species is known from several wattle species 

including black and green  wattle, in addition to silver wattle. Isolates obtained from 

each of these three wattles will have to be cross-inoculated onto each of the 

others to determine whether host-specific races or biotypes occur within this rust 

fungus species. Cross-inoculation of an isolate obtained from green wattle so far 

has resulted in only green wattle becoming infected. A repeat of this is being 

undertaken currently, and isolates from black and silver wattle will be tested as 

soon as they can be sourced.  

 

   During March 2018, a second rust fungus species Uromycladium acaciae was 

collected from south-eastern Australia. It has been established in quarantine, where 

host specificity testing will be undertaken once sufficient quantities of inoculum 

have been obtained. 

 

   A rust fungus that is damaging black wattle plantations in KZN was recently 

named as Uromycladium acaciae. However, the type host of U. acaciae is silver 

wattle, whereas host specificity testing from 2017 indicated that the rust fungus in 

the plantations only attacked black wattle. It is therefore likely a new species. The 

host specificity testing will be repeated during 2018, and morphological studies will 

be undertaken in the future to investigate the taxonomic status of this fungus, and 

to compare it to U. acaciae. 

“Uromycladium acaciae” on black 

wattle in Hilton, KwaZulu-Natal  

Port Jackson in flower  
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7.4. Development and implementation of 

fungi as biopesticides Project Manager:  

Dr Alan Wood 

 

Tool that was developed to wound the 

hakea stem and to apply Hakatak® 

   Hakatak® (Colletotrichum acutatum) is an indigenous fungus that was first 

isolated from dead silky hakea Hakea sericea trees in the George region, 

Western Cape, and developed as a biopesticide in the 1980s. It causes a 

gummosis disease on both seedlings and mature trees of silky hakea. This 

fungus is still made available on request to the public. From 2008 to 2017, the 

natural rates of infection occurring without management interventions have 

been monitored annually at five sites. The 10 years of data show that the initial 

incidence of infection at four of the sites were high, and mortality of silky 

hakea trees increased in the first years. However, with the onset of a drier 

cycle of weather, which culminated in the recent drought, incidence and 

mortality levels were greatly reduced. This confirmed the long-held view that 

this bioherbicide must be actively implemented. 

 

   Stumpout® is an inoculant that uses spores of an indigenous wood-rot 

fungus Cylindrobasidium torrendii, for the treatment of cut stumps of black 

wattle Acacia mearnsii, green wattle Acacia decurrens and golden wattle Acacia 

pycnantha, to prevent regrowth. It is supplied to the public on demand, but at 

very low levels. An application was made to the Registrar of Agricultural 

Remedies (DAFF) in 2016 to reinstate the registration of Stumpout®, but the 

registration process has not yet been completed. This prevents the more 

widespread use of this inoculant. 

A stump of black wattle showing coppice 

initials killed after treatment with 

Stumpout®. The fungus forms a white 

layer over the coppice initials.  

Stumpout®—dried  spores of 

Cylindrobasidium torrendii 

A stand of green wattle being felled and 

treated with the Stumpout® fungus  
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7.5. Ad hoc use of pathogens as  

biocontrol agents 
Project Manager:  

Dr Alan Wood 

Rust fungus gall on stinkbean 

Rust fungus galls spreading on stink-

bean 

7.5.1. Stinkbean Paraserianthes lophantha 

Project Manager: Dr Alan Wood 

 

   Stinkbean is a weed of the wetter regions of the Western Cape, varying in 

prominence over time. The stinkbean gall rust fungus, which has recently been 

named Uromycladium woodii, was first released in 2016 at four sites. The rust fungus 

has persisted at two of these sites, with third generation galls developing in the 2018 

growth season (winter). The rust fungus can now be regarded as established, and 

future efforts will focus on establishing it at further sites.  

 

 

7.5.2 Lantana Lantana camara 

Project manager: Dr Alana den Breeyen 

 

   Lantana camara is a perennial woody shrub, native to the tropical and sub-tropical 

zones of the Americas, and is a priority weed species in South Africa. A highly 

damaging isolate of the microcyclic rust Puccinia lantanae, collected in Peru, is 

considered to have high potential for classical biological control of lantana in its 

invasive range. Puccinia lantanae can cause significant damage to lantana, infecting leaf, 

petiole and stem tissues resulting in cankering and stem die-back as well as 

premature leaf drop. Puccinia lantanae has a relatively broad environmental tolerance 

and is able to infect after only 5 hours of exposure to free water and at 

temperatures ranging between 12 and 25°C. Previous work undertaken by CABI 

showed that this Puccinia lantanae isolate was pathogenic to three of the six South 

African biotypes of Lantana camara tested. Permission to release Puccinia lantanae 

was granted in February 2016 and the rust fungus was imported 

into South Africa in March 2018. 

Susceptible 

South African  

lantana variety 

163 (light pink) 

inoculated with 

the microcyclic 

rust 

   The newly imported, infected plants were 

allowed to adapt for five to seven days. 

Successful re-inoculations were undertaken 

since April 2018 on the susceptible South 

African lantana variety 163 (light pink). Field 

releases will be undertaken throughout the 

invaded range of lantana in South Africa. 
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