ROSTRUM
NEWSLETTER OF THE ENTOMOLOGICAL SOCIETY OF SOUTHERN AFRICA
No. 103

December 2020

Cover Image: Eristalis tenax – Sybille Gussmann

ROSTRUM | Issue 103

Entomological Society of Southern Africa | Dec 2020

1

NEWS FROM THE EDITOR
So, 2020 draws to an end. This exceptionally difficult year has been challenging in many aspects,
including affecting academia and research at every level. However, with news of new COVID-19
vaccines marching towards roll-out there is a glimmer of hope towards a movement to some sort of
normality.

Although New Year celebrations are expected to be muted, there are some exciting prospects for
the entomological community in 2020. The organising committee for the International Congress of
Entomology in Helsinki, Finland is positive that an in-person conference will be held 18-23 July 2021.
Updates on the conference are described in the newsletter.
On the local front, save the dates have been sent out for the 22nd Congress of the Entomological
Society of South Africa, hosted by the University of Venda. We look forward to this exciting
development. With the potential resumption of somewhat normal travel, we would like to encourage
students to apply for society travel grants.

Pest control is the theme of this edition of Rostrum, with several articles related to biological control
as well as two PhD reports on mosquito control. I would also like to draw your attention to the
research group summary, describing a collaboration between UCT and Stellenbosch. Submissions
like these describing collaborative research, especially within the society. It is heartening to hear that
despite all the challenges that this year has presented that there are still members who have
managed to complete their PhD journeys. This year has been a challenging year for students. For
this reason, the Young Entomologist Essay competition is extended to February 2021. Please
encourage your students to participate.

As we come to the close of the year, I wish all society members a peaceful and blessed holiday
season. I also wish everyone a safe and Covid-19 free season and wishes for a prosperous and
more normal 2021.

Shüné Oliver
Rostrum Editor
shuneo@nicd.ac.za
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EDITORIAL: MAKING YOUR RESEARCH ACCESSIBLE TO THE PUBLIC
If you are an academic in South Africa, you will be aware of the National Research Foundation (NRF).
A funding application to the NRF is almost inevitable. A relatively recent development is the section
on science engagement. Every time I see this section, I sigh. Engaging with the public. It seems
extremely daunting. To make it worse, advice from my university research office on increasing your
impact as a researcher…involves more public engagement. I was horrified. More public
engagement? YouTube videos? Blogs? Social media? When is this meant to happen?
WHY THIS IS IMPORTANT?
Anyone who has had any online experience this year should be aware of the large wave of antiScience rhetoric that has flooded social media. This is crucial for public health interventions, as can
be seen from the current situation. But I am an entomologist. Surely my work is not of that much
interest outside of the entomological community? If you think that, you may want to read following
article by entomologist May Berenbaum who gives insight about science engagement from the
entomological standpoint: “Communicating About Science Communication: A Brief Entomological
History” (https://academic.oup.com/aesa/article/110/5/435/4103478).

A SIMPLE WAY TO GET STARTED

I cannot deny that the task is daunting. Even more so for those entering the academic space, such
as Post-Doctoral fellows and newly employed academic staff. The easiest way to do this is to present
your data as popular articles. This means that you need the depth of understanding to be able to
simplify it for a general audience. An obvious starting point for any ESSA member is submitting an
article to Rostrum. It is not a submission for a general audience, but it is good practice to broaden it
for a more generalised entomological audience. Furthermore, Rostrum is also very student friendly,
inviting submissions from students at all levels as opposed to other forums that are biased towards
more senior students. Submissions are welcome all year around and encouraged. It is the easiest
way to begin your engagement journey.
BLOGGING FOR BEGINNERS

Submitting your work to Rostrum is a good start, but what if you want to speak to a bigger audience.
Have you considered blogging? If you are worried about the technical side, never fear. The
Entomology Society of America encourages submission of blog posts to Entomology today. Ideas
can be pitched to the communications manager, and the communications staff offer assistance in
preparation of your blog. Check out the details at https://entomologytoday.org/about/authorguidelines/.
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SPREADING YOUR INFLUENCE

If you are PhD student with publications or a PhD graduate, your best bet for getting your work to
the public is by publishing in “The Conversation- Africa”. This online platform exists to present the
public with accessible explanation of research. This platform has featured work from several ESSA
members, and is a simple, user friendly way to bring your research to the world. Pitches for articles
can be made online (https://theconversation.com/africa/pitches). Accepted pitches will be used
to produce short (around 800 word) plain language articles. The process is collaborative with subject
editors working with the authors to produce the final product. The work cannot be published without
your approval, meaning that you can ensure that your work is appropriately referenced. As the work
is published under a creative commons licence, and is often picked up by news outlets, this expands
your outreach beyond the platform. Furthermore, the tracking metrics gives you an idea of the reach
of your work.

CHALLENGES

The challenge about presenting your work to the public…is dealing with the public. Your work may
attract negative comments. However, criticism is part of the academic exercise. It is also possible
that there may be misrepresentation of your work. This should not put you off though, as this will not
negate your outreach efforts. It will also go towards fulfilling your science engagement mandate,
which is becoming more critical for funding purposes, both nationally and internationally.

To demonstrate how this platform works, you can check out some of the work by some of our ESSA
members.
https://theconversation.com/citizen-science-how-ordinary-people-can-guard-cape-townsbiodiversity-87373
https://theconversation.com/food-and-clean-water-start-with-soil-biodiversity-learning-more-aboutit-is-urgent-151310
https://theconversation.com/south-africa-investigates-sterilising-mosquitoes-in-anti-malaria-drive106368
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PROJECT REPORT: THERMAL ACCLIMATIZATION ALLOWS THE
WATER HYACINTH WEEVIL TO LOCALLY ADAPT IN SOUTH AFRICA
Khalipha Dambuza (BSc Hons)
Supervisor: Dr Candice Owen
Centre for Biological Control, Rhodes University
It seems that the world is in a long and consistent fight against alien plant species invasions. One
plant in particular that has invaded South African water systems is the water hyacinth weed,
Pontederia crassipes (Figure 1).

Figure 1: Water hyacinth
infestation at
Enseleni River site
(image by Grant Martin,
2018)

This specific plant is native to South America and was introduced to South Africa as an ornamental
plant. Since its introduction in the 1900s, this plant has managed to spread across the country,
disturbing the natural ecology of our dams and rivers at large (Figure 2). Water scarcity is already a
significant problem in South Africa due to climate change, and we simply cannot afford to lose the
little that we have to plant invasions. It is therefore critical that we find ways to control the spread of
the water hyacinth plant, and this can be achieved through biological control (biocontrol).
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Figure 2: Current water hyacinth plant distribution in South Africa. Each dot represents a quarterdegree grid cell (9km × 9km block) occupied by water hyacinth (Data: L. Henderson, South African
Plant Invaders Atlas, Agricultural Research Council – Plant Protection Research Institute, Pretoria,
South Africa).
The process of biocontrol involves the release of control agents (insects in this case) that feed on
the designated plant and eventually control its spread and population size. Biocontrol has long been
used as a cost-effective technique for the management of alien invasive plants. However, successful
post-release establishment is a bottleneck for success in biocontrol initiatives. Failure to establish
has been linked to many causes. One of the most important of these is thermal compatibility between
the climate and the agent’s thermal tolerance as insects are ectothermic. When insects are released
at sites that are outside of their normal thermal tolerance range, they often fail to establish, or do
establish, but fail to reduce infestations successfully.
Thermal physiology can be described as ways in which temperature affects the behaviour and
functions of all living organisms on earth. The most common methods used to measure the thermal
physiology of insects are Critical Temperatures (CTs) and Lethal Temperatures (LTs). CTs refer to
temperature limits (CTmin and CTmax) at which an insect loses all coordinated movements, whereas
LTs refer to temperature limits (Lower LT and Upper LT) at which a certain percentage of a
population is unable to recover after being exposed to thermal stress for a particular period of time.
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Because of the strong link between insects and temperature, climate change could potentially have
some detrimental impacts on insect biocontrol agents. External temperature change resulting from
climate change could possibly push insects over their threshold limits, making it difficult to establish
and control infestation in new areas, as well as maintain control in old infestations. However, it is not
all doom and gloom, as insects could potentially establish in areas outside of their normal thermal
tolerance range, or remain successful in controlling their hosts in established populations through
the process of thermal acclimatization.
Thermal acclimatization is a component of thermal physiology that explains the possibility of insect
populations establishing in thermal conditions outside of their normal range. Thermal acclimatization
entails a multi-generational change in the thermal tolerance of a population in the field. A good
example of a South African biocontrol agent that has acclimatized in the field over generations is the
water hyacinth mirid, Eccritotarsus catarinensis, which has successfully established at different sites
with varying climatic conditions across the country (read more about this here: Griffith et al., 2019;
Porter et al., 2019). Such evidence provided a sense of direction to investigate thermal
acclimatization in the water hyacinth weevil, Neochetina eichhorniae.
Neochetina eichhorniae has been the most successful biocontrol agent in controlling the spread and
extent of water hyacinth in South Africa. Both adults and larvae control the plant by feeding and
mining the leaves and petioles respectively (see Figure 3 for feeding scars caused by adults). As N.
eichhorniae has been so successful throughout the varying climate of South Africa, we wanted to
determine whether local acclimatization has occurred and supported this success.
Figure 3: Feeding scars on water hyacinth plant
resulting from N. eichhorniae feeding (image by Grant
Martin, 2018).

Our study assessed local thermal acclimatization by determining and comparing CTs and LTs of
weevils from two different field sites that experience varying annual temperature conditions in South
Africa. The two sites were the Enseleni River site (warmer site in KwaZulu Natal) and the Kubusi
River site (colder site in the Eastern Cape). The weevils have been established in both sites for many
generations. The Kubusi River site is well known by biocontrol practitioners for being a cold site on
average. Despite this, a population of N. eichhorniae was able to establish and still persists on the
site today, even though it has not been successful in reducing the infestation there. To look for
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thermal acclimatization, we determined the CTs and LTs of male and female insects from both sites
for comparison.
The results of the study showed that there were no significant differences between the CTs of the
sexes and populations. However, there were significant differences in the LTs of males and females
from the two sites. The Kubusi (cold) population had significantly lower LTs than the Enseleni
population (warm) for both sexes.
These results suggest that thermal acclimatization has occurred in N. eichhornaie, but only for the
LTs and not for the CTs. This could be attributed to the differences in what CTs and LTs represent.
CTs measure behavioural performance, and not survival, which the LTs do. The weevils are known
to escape extreme temperature conditions by huddling in protected areas on the plant. This may
mean that pressure is taken off of adaptation in the CTs. Unsuitable LTs leads to death, removing
inadequately adapted individuals from the gene-pool. This may explain why acclimatization would
be more prevalent in LTs.
These results are important because they illustrate the ability of yet another biocontrol agent to
acclimatize to local conditions. Knowledge of the ability for such adaptation in insects used for the
biocontrol of weeds could explain why some agents are successful in a variety of climates. More
importantly, it opens the door for thinking about pre-acclimating agents in the laboratory prior to their
release in an attempt to improve post-release establishment and quick success.
Take home message!
It is always important to study and better understand the life histories of all biocontrol agents as they
play a significant role in ecosystem management and conservation. This will lead to more accurate
biocontrol methodologies, which will enhance establishment success and infestation reduction.
References
GRIFFITH, T. C. PATERSON, I. D. OWEN, C. A. & COETZEE, J. A. (2019). Thermal plasticity and
microevolution enhance establishment success and persistence of a water hyacinth biological
control agent. Entomologia Experimentalis et Applicata, 167(7), 616-625.
PORTER, J. D. OWEN, C. A. COMPTON, S. G. & COETZEE, J. A. (2019). Testing the thermal limits
of Eccritotarsus catarinensis: a case of thermal plasticity. Biocontrol Science and Technology, 29(6),
565-577.
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PHD

REPORTS:

UNDERSTANDING

MOSQUITO

BIOLOGY

FOR

IMPROVED VECTOR CONTRIOL
ASHLEY BURKE AND BLAŽENKA LETINIĆ
Wits Research Institute for Malaria and National Institute for Communicable Diseases

Malaria is a major focus of medical entomologists. Although great strides have been made in the
control of malaria, it is not without challenges. From an entomological standpoint, vector control is
hampered by increasing insecticide resistance. In South Africa, the aim of malaria elimination (zero
cases of local transmission) is threatened by what is known as residual malaria. This is the low level,
outdoor transmission of malaria that is not well controlled by current vector control interventions. For
South Africa to eliminate malaria, this challenge must be overcome. Two recent PhD graduates from
the Vector Control Reference Laboratory of the Wits Research Institute for Malaria (WRIM)/National
Institute for Communicable Diseases (NICD) have made their own particular contributions to this
knowledge base.

CATCH ME IF YOU CAN: ASHLEY BURKE
Supervisors: Prof Basil Brooke (NICD/WRIM) and Prof Frances Duncan (School of Animal, Plant
and Environmental Sciences)

One of the reasons why South Africa has a problem with residual malaria is due to mosquito
composition in South Africa. The composition of the Anopheles populations in the malaria endemic
provinces in South Africa is not homogenous. Members of the Anopheles gambiae complex
predominate, and members of the Anopheles funestus group also occur. The three members of the
An. gambiae complex found in South Africa (An. arabiensis, An. merus and An. quadriannulatus)
breed in similar sites, are largely zoophilic and outdoor biting, but differ in their capacity to transmit
malaria. Although the nominal member of the An. funestus group is not found in South Africa, but its
zoophilic, outdoor biting siblings (An. leesoni, An. parensis, An. rivulorum and An. vaneedeni) are
common in South Africa. Therefore, there a several species, all outdoor-biting, that differ vastly in
their capacity to transmit malaria. Surveillance of the mosquito species found in these regions is
therefore crucial.
The challenge in South Africa is that as a country embarking on elimination, the mosquito density is
lower than in a country with high transmission. Specimen collection is therefore more challenging
than in countries with high transmission due to high mosquito densities. Improved collection of
samples would be a great advantage to surveillance operations in South Africa.
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This project took place in Hectorspruit, Mpumalanga South Africa. Samples were collected monthly
for a period of a year. Species were identified morphologically and the identity confirmed by
polymerase chain reaction. To determine the infection status of the mosquito, an enzyme linked
immunosorbent assay (ELISA) was performed. This would determine if the mosquito had parasite
present in the salivary glands, an indication that the female was capable of transmission, rather than
simply indicating the presence of the parasite in her system. This research project, coupled with
another research project based in Northern KwaZulu-Natal, represented intensive surveillance
research projects overlapping in time. The Mpumalanga project and the KwaZulu-Natal project
identified, for the first time, individual females of the An. vaneedeni species positive for Plasmodium
falciparum infection.
This was a ground-breaking discovery as it was previously thought that An. funestus was the only
member of the group capable of transmitting malaria. Anopheles funestus sensu strictu is believed
to be the single most efficient vector of malaria in the world, and the first anopheline species to
specialise in biting humans.
A summary of the significance of the finding is described in an article for The Conversation Africa
(https://theconversation.com/mosquito-discovery-sheds-light-on-how-malaria-is-spread-in-southafrica-76533). In a similar manner, another member of the An. funestus group, An. parensis, was
also found to be infected with P. falciparum. These findings require a reconsideration of what
constitutes vector species in this species group, and as such has implications for surveillance. It also
contributes to our understanding of malaria transmission in South Africa, with these two species,
previously assumed to not be involved in disease transmission, being out door feeders. This means
that transmission dynamics in South Africa is more complicated than previously thought. This study
also examined the efficacy of different trapping methods. Two types of pots were tested: ceramic
pots compared to modified plastic buckets (Figure 1).
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Figure 1: Comparison of trapping methods. A: ceramic pot. B: Modified plastic bucket (Burke et al.,
2017).
Over and above the surveillance, this study aimed to examine the question of how mosquitoes
survive the winter. Mosquitoes are not long-lived and are sensitive to desiccation. Therefore, how
do they continue breeding in winter. Do they retreat to local refugia? Do they migrate? Or do they
overwinter by altering their metabolic rate? Understanding the biology of mosquitos’ winter behaviour
is important for vector control strategies as this low population level is an ideal time to target control
interventions.
Unfortunately, this key question still is largely unanswered. Manipulation of photoperiod did not alter
metabolic rate, and none of the treatments induced a diapause. Our conclusion was that diapause
could not be induced by treatments to the adults. Age seemed to be the factor that affected metabolic
rate the most. It was also interesting to note that wild and colonised mosquitoes did not differ
significantly in metabolic rate. Therefore, although this study has shed light on the malaria
transmission dynamics in South Africa, the question of what happens in winter still has unanswered
questions.
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BE CAREFUL WHAT YOU EAT: BLAŽENKA LETINIĆ
Supervisors: Prof Lizette Koekemoer and Dr. Yael Dahan-Moss (NICD/WRIM).

Outdoor biting mosquitoes are a particular challenge for vector control efforts. The most common
methods target indoor biting mosquitoes. These include indoor residual spraying and insecticide
treated nets. These interventions are not useful against outdoor biting mosquitoes, and the malaria
vector species found in South Africa are not only outdoor biting, but outdoor resting. Therefore, what
can be done about the problem of the low level of malaria that is sustained by the outdoor-biting
mosquitoes? This is particularly problematic as South African malaria mosquitoes do not bite
humans exclusively, but wildlife and livestock as well.
It is precisely this habit that can be targeted to control these mosquitoes. Some techniques aim to
control cattle biting mosquitoes by treating the cattle with insecticides, killing the outdoor biting
population and preventing them for biting humans. An intervention currently being considered is
treating cattle with the roundworm medication Ivermectin. When the female mosquito bites the
treated livestock the Ivermectin has a negative effect on mosquito. This raises the question: are there
any non-chemical interventions that can be administered to cattle that can also negatively affect life
history traits of epidemiological importance.
Previous studies involving ticks demonstrated that knocking down the regulatory molecule Subolesin
reduced the blood feeding propensity of the ticks. The knockdown also reduced the tick survival and
fecundity as well as various developmental abnormalities and tissue damage. This was found by
vaccinating cattle with antigens that the ticks would ingest during feeding. Therefore, could a similar
strategy be employed to control cattle-biting mosquitoes? This question was specifically asked about
An. arabiensis, a key malaria vector in South Africa.
The mosquito orthologue of tick Subolesin is called Akirin. It is a key immune effector and highly
conserved in metazoans. However, as it is so confirmed, the biological role of this transcription factor
has slightly different functions in blood feeding and non-blood feeding organisms. This was the key
aim of my study: to examine the biological role of Akirin in An. arabiensis to determine whether it
would be used as a potential vector control tool.

The first part of the study involved optimising procedures to knock out the Akirin gene. This was
done in adults, as knocking it out in larvae would result in lethality before emergence. Two knock out
systems were tested. RNA interference (RNAi) using in vitro transcribed double-stranded RNA
(dsRNA) and commercial small-interfering RNA (siRNA). The interfering RNA was delivered by an
optimised procedure of microinjection, with a test example demonstrated in figure 2.
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Figure 2: Microinjection of Anopheles arabiensis with food colouring to test procedure.
The procedure successfully knocked down Akirin expression, as demonstrated by a significant
decrease in relative expression. The effects of knockdown were examined of longevity, fertility and
fecundity. Longevity is a key factor in malaria transmission as the mosquito needs to live long enough
for the malaria parasite to develop and be transmitted. Reduced fertility and fecundity would result
in reduced mosquito density, and therefore impact malaria transmission.

RNA interference with dsRNA was the more effective knock down mechanism. It reduced fertility
and fecundity to a greater degree. It also significantly reduced longevity to a median age of 15 days,
which would severely reduce the capacity of mosquitoes to transmit malaria, as ingested parasites
would not have enough time to develop and be transmitted during a blood meal. These findings
present a potential novel vector control intervention which does not require any chemical
interventions.
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PHD REPORT: MASS-REARING, RELEASING AND MONITORING THE
IMPACT OF BIOLOGICAL CONTROL AGENTS FOR INVASIVE ALIEN
CACTUS SPECIES
ZEZETHU MNQETA
SUPERVISOR: KIM WEAVER
Centre for Biological Control, Rhodes University
Invasive alien cacti are prominent weeds in South Africa that pose a threat to indigenous biodiversity
and agricultural productivity. The plants form dense impenetrable thickets that reduce the carrying
capacity of grazing lands. They are harmful to livestock and wildlife, as well as humans, due to the
numerous sharp spines. Biological control is the most effective and environmentally safe option for
the control of many of the species of invasive alien cacti that are problematic in South Africa. These
biological control agents are effective in controlling cactus weeds, but are very poor dispersers and
need a helping hand to get to isolated cactus infestations.
The Centre for Biological Control (CBC) mass-rears and releases cactus biological control agents
wherever they are required throughout South Africa. Biological control agents are host-specific, so
each cactus weed species has its own associated agent, and it is important that the correct agent is
used in order for control of the target weed to be achieved. The most effective biological control
agents for cactus weeds are either various species of cochineal insects (Dactylopius spp.), or the
galling mealybug (Hypogeococcus spp.). Six biological control agents are mass-reared at the CBC
Uitenhage facility, including 5 species or biotypes of cochineal insects and the galling mealybug
Hypogeococcus. Land-users, such as farmers and conservationists, who are impacted by invasive
alien cactus weeds, contact the CBC to request agents and the facility then supplies them with the
agents they require.
Biological control has undoubtedly played a massive role in the suppression of invasive alien cacti
in South Africa. It is, however, important that this contribution is quantified in order to understand the
benefits accrued due to biological control and to justify expenditure on this method. The CBC
therefore conducts studies to understand the environmental, social and economic benefits of
biological control. My PhD study aims to quantify the impact of biological control agents through
long-term monitoring of cactus weed and biocontrol agent populations; and to evaluate the benefits
of biological control as perceived by the land-users.
For my PhD project, I have worked together with the CBC team to release biological control agents
against cactus weeds. The impact of the agents on cactus infestations were then quantified through
monitoring the density of the biological control agent and the target weed over time. The CBC has
made over 300 releases, with a total of almost 400 000 infected cochineal cladodes (pads or stem
segments) or Hypogeococcus galls released over the past 4 years. Post-release monitoring has
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indicated that biological control interventions have effectively decreased the density of cactus weeds
in almost all cases. For example, the damage inflicted by the cochineal, Dactylopius austrinus on
Opuntia aurantiaca (Jointed cactus) (Fig. 1) resulted in a reduction in the number of cladodes of the
cactus from an average of 34 cladodes/m2 recorded before the release of the agent to an average
of 18 cladodes/m2 over a period of 3 years.

Figure 1. Opuntia aurantiaca (jointed cactus) infested with the cochineal biological control agent.
Photographer: Zezethu Mnqeta
Over this period, the percentage of cochineal-infested cladodes/m2 significantly increased from 9%
to 38% after the initial release, but decreased in the subsequent monitoring events, indicating that
more releases are required at some sites to keep cochineal population levels high. Releases of the
biological control agent Dactylopius opuntiae 'stricta' on Opuntia stricta (Australian pest pear) (Fig.
2) resulted in the average number of fruits reducing from 126 to 41 fruits per plant over a two year
period, along with a significant reduction in plant biomass. In general, all the cactus weed species
that the CBC has released biological control agents on have had reductions in reproductive output
and/or biomass in the months and years following releases.
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Figure 2. The fruits of Opuntia stricta are important for reproduction and the number of fruit are
significantly reduced by the biological control agent for this plant, Dactylopius opuntiae ‘stricta’.
Photographer: Zezethu Mnqeta
These post-release data were supported by the perceptions of land-users who participated in the
questionnaire part of my study. Land-users perceived biological control as an effective option. Sixtyfour land-users (80%) saying that the release of the agents had an impact on the cactus weeds on
their land, 70% of land-users saying that the agents had reduced the density of the cactus, and 51%
of land-users saying that biological control had decreased the negative impact of the cactus weeds.
Biological control is a long-term solution and control is often only achieved many years after releases,
so the level of control provided by these agents is likely to increase over time, resulting in an
expected increase in the number of farmers who will report reductions in weed densities. Importantly,
98% of the land-users stated that biological control is safe, and all the land-users reported that the
agents released on their land only harmed the plants they were intended to control. Ninety-two
percent of the land-users said that they will use biological control as a management option for
invasive alien cacti and 94% would recommend biological control to other land-users. This shows
that biological control is perceived as a safe method of controlling cactus weed problems, and
although not all the land-users have seen a reduction in the negative impacts from the cactus weeds
on their land yet, the vast majority believe that it has been beneficial.
In conclusion, biological control was successful within a relatively short period of time, and both postrelease data and land-users' opinions supported this finding. Post-release data indicates the need
for additional releases in areas where the agent population are not abundant enough to achieve the
desired level of control of the target cactus weed, so these sites can be targeted for future releases.
My thesis highlights that biological control of invasive alien cacti is effective when mass-rearing,
releasing, and monitoring are included in the management strategy.
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BACTROCERA INVADENS CHANGED TO BACTROCERA DORSALIS IN
NEM:BA ALIEN AND INVASIVE SPECIES LISTS (CATEGORY 1A).
FORTUNE RAVHUANZWO AND CLAUDE MOSHOBANE
South African National Biodiversity Institute (SANBI)
The Asian fruit fly, Bactrocera invadens (Drew et al., 2005) falls under the B. dorsalis complex (Drew
et al. 2005), which includes B. dorsalis (Hendel 1912), B. philippinensis (Drew & Hancock 1974) and
B. papaya (Drew and Hancock 1974) (Zhang et al. 2016).

Figure 1: The remains of a Bactrocera invadens (Photo credit: Kwamina Ewur Banson (2014)).
The Asian Fruit fly is a polyphagous species with more than 25 host species from the 13 plant families
(Manrakhan et al., 2012). It is recorded to be a major fruit pest in the Sub-Saharan region (Adzim et
al., 2016). The Asian fruit fly is highly invasive to the fruit productions as it causes a serious damage
through directly feeding on fruits and also feeding on fruits in quarantine, leading to major economic
loss (De Meyer et al., 2009).
How to recognize an Asian fruit fly?
The Asian fruit fly Bactrocera invadens is a member of the Bactrocera dorsalis complex. As such, it
is morphologically similar to the nominal member of the complex, but differs in genetic structure.
Therefore, it was initially thought that these two species were a single species based on body
characteristics (Zhang et al., 2016).
The Asian fruit fly has a red-brownish head with a vertical length of about 1.63mm, and frons of about
136 times breath (Drew et al., 2005). It has strong black frontal and orbital setae and a black triangle
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occellar (Drew et al., 2005). Each antenna is about 0.51mm long with the antennal furrow having a
medium to large oval black spot (Drew et al., 2005). The thorax has a dark orange-brown and black
base which is scute with wings of about 5.4mm to 6.9mm long (Drew et al., 2005). It has an oval
abdomen without tergum and dark orange-brown legs (Drew et al., 2005).
Distribution of the Asian fruit fly
The Asian fruit fly is native to Asia, mainly Sri Lanka (Drew et al., 2005). It is not native to SubSaharan Africa, Bhutan and India (De Meyer et al., 2009). Furthermore, the Asian fruit fly was also
recorded in South Africa and it has been found in Gauteng, KwaZulu Natal, Limpopo, Mpumalanga
and North West (Manrakhan et al., 2015). However, it was found to be more abundant in Limpopo
(Manrakhan et al., 2015).
Biological characteristics the species
The Asian fruit fly is highly polyphagous, has high fecundity with a generation time of about 31 days,
it has a wide range of host fruits and also outcompete native species (Manrakhan et al., 2011).
Impact of the Asian fruit fly
Asian fruit flies are highly invasive and have a major impact on fruit production. They feed on fruits
and also negatively impact fruits in quarantine which leads to high economic loss (De Meyer et al.,
2009). These flies compete with native fruit flies which results in native fruit fly being displaced from
their habitat (Ekesi et al., 2009).
Change in an Asian fruit fly scientific name in the NEM:BA regulation list
Bactrocera invadens is an invasive species that was previously listed as a category 1a species on
the National Environmental Management: Biodiversity regulation list (Department of Environmental
Affairs, 2016). However, due to the complications on the classification of Bactrocera invadens and
B. dorsalis, the Asian fruit fly is categorized as B. dorsalis under category 1a in the National
Environmental Management: Biodiversity regulation in South Africa (Moshobane et al.,
2019;Department of Environmental, Forestry and Fisheries 2016, 2020).
Moreover, In South Africa, Bactrocera invadens is currently listed in the National Environmental
Management: Biodiversity Act (10/2004) A&IS regulations as category 1a species as B. dorsalis
requiring eradication.
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RESEARCH GROUP OVERVIEW
The unseen world of agroecosystems
Abdul Jacobs1, Amandrie Louw1, Ansulí Theron1, Pia Addison1, Matthew Addison1
and Charlene Janion-Scheepers2
1

Stellenbosch University, Department of Conservation Ecology and Entomology

2

University of Cape Town, Department of Biological Sciences

Soil health, which in simpler terms means soil quality, is a vital key to sustainable agriculture. Healthy
soils not only help to improve water quality and carbon sequestration, but also decreases flood risks,
erosion and pest outbreaks caused by poor land management practices, habitat destruction and
climate change. Agricultural land is a vital component in our society and needs to be managed wisely
as demands for good quality food sources are ever increasing. In order to keep up with these
demands, we need to shift our focus to good management strategies (Are et al., 2018).
Increased awareness of soil’s important functions and concerns around the impacts of soil
degradation on future food supply, water and air quality, has driven increased interest in assessing
and managing soil health and quality (Glanz, 1995; Doran et al., 2000). It was only after the great
Dustball in the US in the 1930s (Baveye et al., 2011; Friedrich et al., 2012) that the negative impact
of deep tillage was realised, which was the motivation for shifting towards no-tillage practises.
(Baulcombe et al., 2009).

Conservation agriculture (CA), a farming system that resulted from the use of zero or minimal soil
disturbance, also combines another two principles such as maintaining permanent soil organic cover
(FAO, 2020), and the diversification of crop species in sequence or association (Kassam et al.,
2019). CA has been found to reduce wind and water erosion of the topsoil, improving water use
efficiency, reducing the fluctuation of surface soil temperatures, increase soil organic matter, and
improve soil carbon sequestration especially in dry climates (Al-Kaisi, Yin & Licht, 2005; Hobbs et
al., 2008; Presley et al. 2012; Sun et al., 2020).

Conservation agriculture, based on three principles mentioned above, not only forms the basis for
more sustainable farming, but also has the potential to encourage several important ecosystem
services (Hobbs, 2007; Kassam et al., 2009; Palm et al., 2014; Pretty et al., 2011). Reduced tillage
generates a stable environment which promotes diverse decomposer communities, with slower
nutrient turnover (Altieri, 1999). Thus, managing soil to function as a vital living system is an essential
component of soil health (Doran & Zeiss, 2000).
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The demand on agriculture has played a major role in driving the development of farming
technologies to improve crop productivity. By improving soil health we improve the life of soil dwelling
organisms and microbes, and in so doing we improve the microenvironment within agroecosystems.
Cover crop roots increase root-derived food sources in the soil by increasing rooting systems, which
increase the rhizosphere food web activity (D’Annibale et al., 2017). Thus, having a more diverse
cover cropping system could mean more diverse rooting systems, leading to more biodiversity in
orchards. This then in turn gives back to the soil by promoting the soil quality and structure (Noordwijk
et al., 1997). Linking farming with good soil management strategies is key to improving the
biodiversity of agroecosystems. This will not only benefit the soil health, but will positively impact
farmers and production (Karlen et al., 2019).
Soil biodiversity in agroecosystems
Soil biodiversity is vital for soil ecosystem functioning and services. Soil organisms are important
contributors to agroecosystems and provide numerous services such as litter decomposition,
nutrient cycling, providing nutritious food sources for predacious insects, remediating pollution and
boosting food production, which are all important for the correct functioning of food webs and
ecosystems (FAO Report, 2020).

Soil environments dominated by bacteria have found to have a higher pH and nitrate content,
promoting plant growth. Ultimately leading to stabilized soil cohesion above ground. Larger soil
organisms such as earthworms and ants also influence ecological functions as they tunnel through
the soil. Their movement in the soil improves the water infiltration and retention ability of the soil,
leading to improved soil structures and resistance to wind and water erosion (FAO Report, 2020).
This was recently highlighted in the State of Knowledge of Soil Biodiversity released on the 5th
December 2020 ((FAO Report, 2020), also celebrated as World Soil Day.
Collembola as indicators in agroecosystems
Soil biota is a major driver of soil functions and is involved in major functions such as the recycling
of nutrients, taking part in maintaining soil structure, improving carbon transfer, and helps regulate
biological population (Altieri, 1999; Kibblewhite et al., 2008). Among soil biota, Collembola,
microarthropods more commonly known as "springtails", are among these important organisms that
take part in ecosystem functioning (Janion-Scheepers et al., 2016). Collembola are one of the most
abundant and widespread

soil organisms, found in almost all terrestrial ecosystems, actively

contributing in soil processes such as

decomposition, nutrient recycling, soil formation and

development of micro structures to mention a few (Janion et al., 2011; Janion-Scheepers, 2020).

The following projects are using Collembola as indicators to investigate different aspects of
conservation agriculture:
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1. Soil health in orchards: the impact of cover crops – Ansulí Theron

Ansulí Theron sampling at Lorraine orchards, Ceres.

My project will use Collembola, small insect-like arthropods known as springtails, as a bioindicator
for soil health and to answer questions concerning the biodiversity in orchards. Collembola not only
improve litter decomposition, but they also influence the nutrient cycling and soil fertility in orchards
(de Oliveira Filho et al., 2016). Therefore, my project will investigate how cover crop diversity in
orchards will impact Collembola species diversity and activity.
2. Soil health in orchards: Collembola as key indicators - Abdul Jacobs
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Abdul Ghaseeb Jacobs sampling in the Koue Bokkeveld.

Bioindicators are groups or specific taxa of biological organisms that, due to their close association
with the soil ecosystem, respond rapidly to environmental changes. They are useful for monitoring
and can as act as early warning indicators of ecosystem stresses or environmental changes as well
as on going changes within the environment (Paoletti, 1999; Gerlach et al., 2013).

In our study, we are investigating the use of Collembola as a key indicator group in assessing soil
health in agroecosystems. Collembola has shown promise as a bioindicator for soil health is
agroecosystems and transformed landscapes (Greenslade, 2007). This project will specifically focus
on Collembola assemblages in apple orchards in the Ceres region and looking at their food roles
using stable isotopes. Collembola assemblages under shaded and unshaded orchards with also be
investigated further in a similar manner. This project aims to further highlight the importance of soil
health and the role soil biology play in agroecosystems and hopes to develop a method to encourage
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managers of agroecosystems to focus on managing soil sustainability, thereby increasing soil
resilience.

3. The impact of crop diversity and livestock integration on belowground and aboveground
systems - Amandrie Louw

Amandrie Louw on Langgewens Research Farm. Photo by: Susana das Neves.

My project takes a multidisciplinary approach to investigate diversification in crop rotation systems
(crop species and livestock) within CA, as a potential tool to promote natural functions from above
and belowground organisms. By comparing the diversity incorporated into crop rotation systems with
above and belowground diversity and measure the agronomic performance of crops. It allows us to
understand if management practises can help provide a more stable environment and needed
resources to support more beneficial organisms, which can support higher yields. These include
natural enemies, predators, and decomposer arthropods that plays a significant role in ensuring pest
control, and a healthy growing environment, for crops to grow.

Collembola, as mentioned above, plays an important role in soil biology. However, there is still a lack
of knowledge, especially in Africa, on how their functional roles are influenced by management
practices such as diversification (crop species and livestock integration). One aim of my study is to
elucidate the different application of CA related to arthropod diversity.
Langgewens research farm provides a well-established long term (25 years) rotation trials, located
in the Swartland district of the Western Cape, that creates an ideal representation for local conditions
and cropping systems in Western Cape, South Africa.
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4. Towards resilient soil: the estimation of Collembola as a key indicator group of soil health
– Charlene Janion-Scheepers
Resilient ecosystems are needed to withstand global changes such as climate change or biological
invasions. Understanding the functional roles of soil organisms is crucial to develop more sustainable
agricultural practices. This project will aim to assess the diversity and populations of springtails that
occur in agricultural areas and the role they play in soil health. We are focusing in particular on
trophic community structure at different spatial scales using stable isotopes.

Above: Some examples of springtails (Collembola) from agroecosystems. Pictures by AG Jacobs.

For more on this topic also see: “PhD report: Applying natural-based ecological research in
agricultural systems” by Hannalene Badenhorst, Rostrum No. 102, August 2020 and “Discovering
the “giants” under our feet” by Amy Liu, Rostrum No. 97, December 2018.

These projects are funded by Hortgro, NRF-SA Russia bilateral grant, Winter Cereal Trust,
Stellenbosch University, Department of Conservation Ecology and Entomology (Stellenbosch
University), Department of Agronomy (Stellenbosch University) and the Western Cape Government
Department of Agriculture.
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CAN’T TOUCH THIS! REGULATED ALIEN AND INVASIVE SPECIES.
Claude Moshobane
South African National Biodiversity Institute (SANBI)

(Polistes dominula (Christ, 1791)© Cape Town Invasives)
Certain Alien and Invasive Species pose a quite substantial threat to the environment that they are
introduced in, resulting in huge negative impacts on the environment and also financial losses. In
other words, under the NATIONAL ENVIRONMENTAL MANAGEMENT; BIODIVERSITY ACT, 2004
(ACT NO. 10 OF 20040 (NEMBA) it is illegal to breed, exhibit, sell or deliberately move these species
without permit.
The department of environmental affairs published an updated list of alien and invasive species on
18 September 2020, in accordance with the sections 66(1), 67(1), 70(1)(a), 71(3) and 71A of the
National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004), and this became
law on 1 October 2016. To find out whether a species is regulated or prohibited visit the department
of environmental affairs.
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If you want to carry out any activity involving a listed alien and invasive species, you must obtain a
permit from the department of environmental affairs biosecurity directorate. Permit are given with
conditions regulating the sort of activities that can be performed.
For more information, visit https://www.environment.gov.za website. (Government gazette no: No.
43726).
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INSECTS VS AMPHIBIANS: WHO’S EATING WHO NOW
Charlene Janion-Scheepers
ESSA Publicity and Communications

The ESSA had a string of enquiries from 50|50 Veldfokus over the last few months. We thank all our
members for their contributions to answering many questions from the public this year! This is so
important in educating the public about the importance and diversity of insects in southern Africa. In
this section, we want to highlight two contributions that were featured in Episode 25 of 50|50. Both
included pictures (sent in by the public) of insects preying on amphibians!

We are grateful to Dr Bianca Greyvenstein (North-West University) for her contribution to the manti
enquiry and Riaan Stals (National Collection of Insects) for his contribution to the Epomis Beetle
enquiry.

Praying mantis feeding on Banded Rubber Frog
Observed by: Suzanne Treptow, Brits
This praying mantis is a female Dystacta alticeps (also known as the Tiger Bush Mantis). Mantids
might be small predators that tend to prey on any live insect that is generally smaller than them, yet
various species of mantis have been recorded to catch several vertebrate species. These species
included not only frogs, but lizards and birds as well. These types of occurrences are rare and are
rarely recorded. Beyond this instance (of the Banded Rubber Frog being caught) in South Africa, a
similar instance was recorded during November 2009 in Brazil, when a different species of mantis
(Eumusonia sp.) was recorded preying on and eating young Manaus Spiny-backed Frogs
(Osteocephalus taurinus). Two similar encounters were recorded in 1946 and in 1977.

This

observation is the first instance of Dystacta alticeps to prey on a frog.

Mantises have also been recorded preying on lizards, and even on the poisonous Red-spotted Newt
(Notophthalmus viridescens) in North America. The poisonous newt had no ill effect on the preying
mantis Mantises have more commonly been recorded catching and eating different small birds. A
total of 147 instances in 13 different countries have been recorded, comprising 12 mantis species
catching 24 different small bird species. In South Africa, a Black-and-white Mannikin (Spermestes
bicolor) was recorded being eaten by a Miomantis species. Most instances involved various mantis
species capturing different hummingbirds species in the USA. Recently (2018), a male Giant Asian
Mantis (Hierodula tenuidentata) was recorded catching and eating guppy from a semi-natural
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fishpond in a roof-top garden in India. The male mantid returned for five consecutive days, capturing
and eating a total of nine fish.

Pictures by: Suzanne Treptow. Female Dystacta alticeps (Tiger Bush Mantis) feeding on a Banded
Rubber Frog (Phrynomantis bifasciatus)
Epomis Beetle (Carabidae) preying on Painted Reed Frog
Observed

by

Mark

Heystek,

Garden

Route

Botanical

Gardens

-

https://www.inaturalist.org/observations/19839664

The first observation of a larva of an Epomis Beetle, also known as a Frog-eater Ground Beetle,
attacking

a

frog

in

Africa

was

recorded

on

iNaturalist

in

2015

(https://www.inaturalist.org/observations/11111019). Clarke Scholtz and Colin Ralston published
the observation in African Entomology in 2017 (https://dx.doi.org/10.4001/003.025.0540).

This phenomenon is a rather new discovery worldwide, initially discovered in Israel, but subsequently
also reported from India, Japan and Europe. It is unknown how regularly or commonly Epomis Beetle
larvae feed on frogs.
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Photos by: Mark Heystek. Chlaenius (Epomis) (Frog-eater Ground Beetle) larva feeding on a
Painted Reed Frog (Hyperolius marmoratus verrucosus), Garden Route Botanical Gardens, George.
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ESSA YOUNG ENTOMOLOGISTS’ TRAVEL GRANTS
As part of its aim to promote all aspects of entomology, the Entomological
Society of Southern Africa (ESSA) initiated the Young Entomologists’ Travel
Grants scheme in 2018. The grants are to support young ESSA members from
southern Africa to (i) present research results at international scientific meetings
or workshops with entomological relevance, or (ii) gain valuable entomological
skills and experience by visiting an international research group. By doing so, the ESSA hopes to
support the development of professional entomologists, and to broaden the range of skills and global
relevance of research undertaken in southern Africa.
Each year, a number of ESSA Young Entomologists’ Travel Grants, each to the value of up to
R25,000, may be awarded.

ELIGIBILITY AND CONDITIONS
To be eligible for an ESSA Young Entomologists’ Travel Grant, applicants must satisfy ALL of the
following criteria:


Paid student or ordinary member of the ESSA for a minimum of two consecutive calendar years



Resident and/or registered as a student or postdoctoral associate/fellow in a country within the
Southern African Development Community (SADC; i.e., Angola, Botswana, Lesotho,
Madagascar, Malawi, Mauritius, Mozambique, Namibia, South Africa, Swaziland, Tanzania,
Zambia and Zimbabwe)



Thirty-five (35) years of age or younger, or within five years of completing a PhD (if older than
35) on the closing date for entries



Accepted to give an oral presentation at an international conference or workshop outside of the
applicant’s country of residence and/or received notification of willingness to be hosted by an
international researcher

The amount awarded will be determined based on a detailed budget provided by the applicant.
Return international economy airfares and accommodation are the only allowable expenses in the
budget. Conference registration fees and daily allowances must be paid by the applicant.
Applicants awarded an ESSA Young Entomologists’ Travel Grant must submit a two-page report,
including appropriate documentary photographs, to the ESSA within one month of their return to their
country of residence. The report will be published in Rostrum, the newsletter of the ESSA.

HOW TO APPLY
Applicants must complete the form attached to this notice (or downloaded from the ESSA website),
attach the required documents, and provide a cover letter of no more than one page explaining
how receipt of an ESSA Young Entomologists’ Travel Grant will benefit their development as a
professional entomologist and the discipline of entomology in southern Africa.
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Applications must be received no less than two months prior to the proposed date of departure.
Submit entries to the ESSA President, Dr Chris Weldon, by email: cwweldon@zoology.up.ac.za
Applications will be assessed by the ESSA Executive Committee based on the following criteria:


Fulfilment of all eligibility criteria



Quoted budget realistic and justified



Quality and persuasiveness of cover letter

ENTRY CLOSING DATE
There is no closing date for applications to the ESSA Young Entomologists’ Travel Grants scheme.
All applications received no less than two months prior to the proposed date of departure will be
carefully considered in each calendar year and grants will be awarded based on the availability of
funds.
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ESSA YOUNG ENTOMOLOGISTS’ TRAVEL GRANTS
APPLICATION FORM
1. PERSONAL INFORMATION
Title:

Member no.:

Family name:
Given names:
Gender:

Race:

Date of birth:

Residential address:
City:

Postal code:

Country:
2. Details of travel
Type of event:
Name of event or host:
Destination city:

Destination country:

Departure date:

Return date:

3. BUDGET
Item

Cost

Return economy airfare

R

Accommodation

R

Total

R

Justification

NOTE: Total must not exceed R 25,000

4. Acceptance of conditions
By checking the following boxes I agree to the conditions of funding stipulated below:
I will cover the costs of all conference registration fees and daily allowances.
I will submit a two-page report, including appropriate documentary photographs, to the
ESSA within one month of my return to my country of residence.
I will return all funds to the ESSA if for any reason I am not able to travel to the
international conference or research group as detailed in this application.
Signature:
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5. SUPPORTING DOCUMENTS
In addition to a completed application form, include electronic copies of the following supporting documents:
Evidence of paid ESSA membership for the current and previous year
Evidence of residential status or registration as a student or postdoctoral associate/fellow in a country within
the Southern African Development Community
Evidence of date or birth (e.g., passport or identity document)
Evidence of date of PhD award (if over 35)
Invitation to present an oral presentation at an international conference or workshop outside of your country of
residence and/or notification of willingness to be hosted by an international researcher
Cover letter of no more than one page explaining how receipt of an ESSA Young Entomologists’ Travel Grant
will benefit your development as a professional entomologist and the discipline of entomology in southern
Africa

ROSTRUM PHOTOGRAPHIC COMPETITION

This is a reminder that with 2021 being an ESSA conference year, entries from
the photographic competition will be displayed at the congress. Due to the current
limitation on travel, the theme will remain “the world in my back garden”. Entries
are open until 1 June 2021. Cash prizes are up for grabs, so start snapping.

YOUNG ENTOMOLOGISTS ESSAY PRIZE
As part of its aim to promote all aspects of entomology, the Entomological Society of Southern Africa
(ESSA) initiated the Young Entomologists’ Essay Prize in 2014. The prize is to encourage discussion
and critical evaluation of entomological issues relevant to Southern Africa by upcoming amateur and
professional entomologists.

In each year that the prize is made available, an essay topic on a current issue facing the
entomological profession in southern Africa will be set. Essays should be original and thought
provoking. Reference to published sources of information should be kept to a minimum but are
necessary when claiming a fact or providing evidence and examples. The essays must be written in
English and should be between 1000-1250 words in length. Numbered referencing should be used
for in-text citations. A list of cited references should be included but does not contribute to the word
limit.
Entrants for the ESSA Young Entomologists’ Essay Prize must satisfy ALL of the following criteria.
Entrants must be:
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Paid-up student or ordinary members of the ESSA.



Residents, or registered as a student or postdoctoral associate/fellow, in a country within the
Southern African Development Community (SADC; i.e., Angola, Botswana, Lesotho,
Madagascar, Malawi, Mauritius, Mozambique, Namibia, South Africa, Swaziland, Tanzania,
Zambia and Zimbabwe).



Thirty-five (35) years of age or younger on the closing date for entries.

Entries will be assessed by the ESSA Executive Committee, who may also call upon other members
of the ESSA to contribute to the assessment. Assessment will be based on the following criteria:


Comprehension of the topic



Clear placement of the argument within the context of Southern Africa



Originality of ideas



Persuasiveness and coherency of the argument



Appropriate and effective use of facts, evidence or examples



Grammar and spelling

The winning entrant will receive a certificate and be awarded a cash prize of R2000. The winning
essay will be featured in Rostrum, the newsletter of the ESSA. Readers of Rostrum will be invited to
respond to the essay in the following issue.

Only one prize will be made in each year that it is available.

It is understood that the winning entry contains the views and opinions of the winning entrant. These
views and opinions will not necessarily reflect those of the ESSA.
The topic from 2020 is: “My creature, my passion”. In this essay, we encourage people to describe
the insect that they are interested in, and to produce a scientific essay that would be of interest to
the broad entomological community. The submission date has been extended to 28 February
2021.
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UPCOMING EVENTS
19-24 July 2020
XXVI International Congress of
Entomology
http://www.ice2020helsinki.fi
Helsinki, Finland
This conference has officially been postponed until 18-23 July 2021.
Regarding the postponement, please note:


All registrations to the congress will be transferred as such to the new dates without extra
costs to the participants.



Cancellation policy remains as mutually agreed at the time of your registration (see congress
website). However, paid registrations can be transferred to another person, without extra
costs to the participants (contact support@peerageofscience.org to request transfer).



Already accepted abstracts remain accepted and can be freely edited by authors to reflect
new research, until April 30th 2021.



Presenting author must be registered and paid before May 1st 2021, to ensure inclusion in
the congress program.



Registration deadline (regular registration rate) is extended until June 1st 2021.



Only walk-in rates will be available after June 1st 2021, to a limited number of delegates.



Submission deadline for new abstracts is extended until the end of February 2021.
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The ESSA congress is on the way! The first announcement for the conference can be found here:
1st-announcement_Final.pdf (savetcon.co.za).

SOCIAL MEDIA TO FOLLOW
Besides our own ESSA social media accounts
(https://www.facebook.com/TheEntomologicalSocietyOfSouthernAfrica/; Twitter: @entsocsa;
Instagram: @entsocsa)

For this edition, we recommend the following webinar to help you prepare for your next conference:
https://www.entsoc.org/howtomakegreatscientificfigures
Also, check out the following Facebook page: https://www.facebook.com/BugsUncensored.

NEW SOCIETY MEMBERS
We welcome all new members to the society and trust that you find your new membership a
valuable addition to your entomological career.
Dr Iona Basdew: South African Sugarcane Research Institute
Dr Michelle Schroder: University of Pretoria
Dr Nontembeko Dube: Agricultural Research Council: Plant Health and Protection
Mr Pieter Joubert van der Merwe: University of Pretoria
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CONTRIBUTIONS TO ROSTRUM
Send all contributions for the next issue of Rostrum by email to Shüné Oliver before 1 April 2021:
Shuneo@nicd.ac.za, or contact the editor with queries

Image: Sybille Gussmann

Goodbye and keep safe!
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