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In South Africa, the existing weed biocontrol programs are lauded as successful and 
considered an essential approach to addressing plant invasions nationally.1,2 Using the 
much-researched biological control program on Australian Acacias using seed-feeding 
agents; however, Veldtman and Strydom2 illustrated the weak scientific base for claiming 
success of biological control agents in suppressing these species. Noteworthy, van Wilgen 
and Richardson1 state that South Africa is a world leader in weed biocontrol; therefore, 
framing our arguments using the textbook Australian Acacia biocontrol program 
is appropriate. We thank van Wilgen et al.3 for responding to our review paper2 as it 
advances further scientific discourse in the use of biological control agents on invasive 
weed species.

The criticisms by van Wilgen et al.3 regarding our review create the impression that 
several of the main points were missed. They state “Veldtman and Strydom’s paper points 
out, correctly, that pre-treatment baselines and monitoring data are necessary to accurately 
gauge the effectiveness of control. This has in fact been done in the case of Australian 
acacias in South Africa.”3,p.1 We are not sure if we misunderstood this statement. Our 
review cites every primary peer-reviewed study on Australian Acacia biological control, 
seed bank dynamics, and effects of fire, and none of these studies have proven an effect 
of the released agents. In addition, few, if any, of these investigations have been done with 
the purpose of serving as baseline data or for monitoring purposes. Furthermore, it is 
claimed that in our review, only seed abundance, and not the wider context, is considered. 
However, Veldtman and Strydom2 considered all aspects listed by van Wilgen et al.3 to 
assess biological control success. This included reviewing the literature of the area of 
occupancy, dispersal rate, population dynamics, seed bank dynamics, and interspecific 
relationships of invasive Australian Acacia within their invaded ranges in South Africa.

Second, van Wilgen et al.3 state that we present insufficient evidence to indicate that 
the Australian Acacia biocontrol has been unsuccessful. A major point of our review is 
that appropriate hypothesis testing requires data to reject the null hypothesis of no effect 
to demonstrate that biocontrol on Australian Acacia is effective, otherwise the chance 
of a Type 1 error is too great. As shown in Table 2 of our review,2,pp.6-8 no studies have 
demonstrated that the release of biocontrol agents on the invasive Australian Acacia in 
South Africa has sufficiently impacted their population’s dynamics to the extent that it 
has reduced their invasive impact. Instead, the assertion that this biocontrol program 
has reduced the impact of these species is almost solely based on expert opinion or 
counterfactual arguments.1,4,5
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Third, as van Wilgen et al.3 have noted, the broader 
question of whether biological control of weeds in general 
can result in desirable outcomes6 is not directly relevant 
when reviewing the success of a specific weed biocontrol 
program. For instance how can the successful biological 
control of cacti or water weeds7 be used to justify or predict 
the success of biocontrol efforts targeting Australian 
Acacia?

Van Wilgen et al.3 suggest that any reduction in seed 
production by seed-reducing agents will translate in a 
reduced rate of spread of invasive plants. However, this 
assumption overlooks thresholds below which seed-
reducing agents need to reduce seed production to 
decrease the short-  and long-distance dispersal rates of 
their invasive host plants.8-10 In addition, the level to which 
specialist seed-predators, such as all biocontrol agents 
released against invasive Australian Acacia in South Africa, 
can reduce host dispersal rate, is a function of the host 
plants’ dynamics rather than that of the biological control 
agents.11 For example, where a host plant population has no 
Allee effect, the dispersal rate cannot be slowed or reversed, 
even in the presence of strong predation. At present, the 
seed production thresholds required to reduce dispersal 
in invasive Australian Acacia have not been determined 
empirically, nor is it known whether these species exhibit 
Allee effects at low densities. The assumption that seed-
reducing biocontrol agents limit dispersal rate is therefore 
not empirically substantiated.

We already critiqued the use of comparative invasion 
rates from Henderson and Wilson12 to assess seed biological 
control,2 who argue that invasive Australian Acacia display 
lower dispersal rates than other invasive plants in South 
Africa. This comparison is problematic as it compares 
species with differing growth forms, life histories, modes of 
dispersal, and invasion stages. Moreover, Henderson and 
Wilson12 do not provide evidence that the rate of spread of 
invasive Australian Acacia species has declined over time.

Kotze et al.13 present data on changes in the invaded area 
of invasive plants with and without biological control in 
South Africa. However, due to a lack of appropriate control 
treatments these data cannot be used to infer causal impacts 
of biological control on their hosts distribution ranges. 
Their findings show that the invaded area of invasive plants 
not under biological control decreased, remained the same, 
or increased in South Africa. This indicates that there are 
factors other than biological control influencing the area 
occupied by invasive alien plants in South Africa (Veldtman 
and Strydom2). Therefore, the observed changes in the 
area occupied by the invasive plants in South Africa under 
biological control could alternatively be the consequence of 
other factors (e.g., mechanical and chemical clearing, land 

use change, etc.). Kotze et al.13 therefore provide, at best, 
circumstantial evidence that weed biocontrol has reduced 
the area occupied by Australian Acacia in South Africa.

Veldtman and Strydom2 identified key methodological 
shortcomings in the works of both Wood and Morris14 and 
Impson et al.,15 whose long-term studies attempt to link 
biocontrol impact to reductions in population size or area 
occupied. Wood and Morris14 reported a reduction in stand 
density but did not quantify canopy cover. A reduction in 
stand density could therefore also be due to self-thinning.2 
Impson et al.15 in particular raises multiple concerns 
beyond methodological errors. These include (i) data 
integrity issues such as implausible tree density estimates 
(e.g., 26533 plants/m2), (ii) internal inconsistencies such 
as contradictory fire records (e.g., 2001 and 2017 vs. 2000 
and 2017 for the 4-year burnt site), (iii) pseudoreplication, 
as all long-term monitoring plots were located in a single 
protected area (De Hoop Nature Reserve), which are 0.2–
10 km from each other, and (iv) taxonomic inaccuracies, 
such as reporting that both Dasineura rubiformis and 
Dasineura dielsi were studied on Acacia cyclops. These 
issues raise valid concerns regarding the accuracy and 
credibility of Impson et al.15

The case study put forward by van Wilgen et al.3 that 
species interactions need to be considered when evaluating 
Australian Acacia biocontrol is at best circumstantial 
evidence. For example, Holmes16 suggested that reduced 
seed predation by rodents in closed canopy stands of 
Acacia saligna was due to reduced rodent activity within 
these stands. However, rodent population densities were 
not measured, and an alternative explanation of predator 
satiation in a seed-abundant environment, cannot be 
ruled out. Moreover, Holmes16 questioned the importance 
of seed predation by rodents, noting that ants removed 
and buried seeds at a faster rate than they were consumed 
by rodents. There is also no supporting empirical 
evidence for the claim that Uromycladium morrisii has 
caused a decline in the stand density of A. saligna, which 
translates into reduced canopy cover (i.e., reduced area of 
occupancy).2 Thus, the conclusion that declining canopy 
cover is associated with increased rodent seed predation 
within A. saligna populations lacks support. Furthermore, 
neither Holmes17 nor Ngwenya et al.18 demonstrated that 
biological control allowed for native species recovery after 
physical clearing. On the contrary, they demonstrated 
a reduced native species diversity and cover as well as 
depleted or absent native seed banks following invasion by 
A. saligna. Their findings underscore the need for active 
management and restoration efforts to recover indigenous 
plant communities after the removal of A.  saligna 
populations.
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Van Wilgen et al.3 state that a substantial reduction in 
seed production by seed-reducing biological control agents 
targeting invasive Australian Acacia species will reduce the 
number of regenerating seedlings after disturbance events, 
thereby making physical control feasible in areas where it 
was previously impractical. Despite the assertion that seed 
bank reduction through biocontrol will reduce management 
effort, there is no empirical evidence quantifying the level 
of reduction needed.2 In fact, empirical studies suggest 
otherwise. Post-biocontrol assessments found that seed 
bank size was similar to pre-biocontrol levels19 or remained 
large enough to sustain post-disturbance seedling 
regeneration, which was comparable to the pre-control 
levels.2 These findings imply that the number of seedlings 
and trees requiring active management within invasive 
Australian Acacia stands have remained unchanged. It is 
also stated that Strydom et al.19-21 only investigated seed 
banks in predetermined, but not necessarily representative 
sites. However, these three peer-reviewed papers are the 
only studies in South Africa to date that have collectively 
investigated all stages of the seed bank dynamics of three 
invasive Australian Acacia species regarded as under 
substantial biocontrol.2 Furthermore, these studies were 
in close proximity (0–10  km) to the original release sites 
of the investigated biocontrol agents, and close to the sites 
where these agents’ impact were previously assessed as 
successful.14,22-25 Thus, how can the sites sampled in Strydom 
et al.19-21 then not be representative?

In conclusion, the extent to which seed production 
of invasive Australian Acacia in South Africa has been 
reduced by their seed-reducing biological control agents 
remains largely unquantified as stated in our review.2 For 
the gall-forming biological control agents whose impact on 
their invasive Australian Acacia hosts has been assessed, it 
has been demonstrated that 22–60% of the pods produced 
on a population level may be lost.21 These values fall 
short of the threshold required to cause a reduction in 
the area occupied by these plants.2 Based on the evidence 
provided by van Wilgen et al.,3 there is currently no new 
published evidence supporting the claim that biocontrol 
has reduced physical management effort, or that earlier 
implementation would have done so. If it is argued that any 
seed reduction would result in fewer seedlings to manage, 
then the threshold of reduction required still needs to be 
experimentally determined. We contend that the status 
quo of assessing weed biocontrol requires urgent reform 
and we should in fact guard against placing expert opinion 
above empirically collected data. Rather, investment in 
experimentally sound data collection, especially before 
and after release, is required to assess whether classical 
biological control agents result in a significant reduction of 
the impact of their invasive plant hosts.
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