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Introduction 

My aim is to explore the unknowns of the natural word at the scale of species interaction 

webs and I see this as an essential return to natural history science; biological science is 

currently focused on continental- and global-scale ideas, but we’re largely missing the radical 

ecological changes happening in our own backyards. My personal research agenda has been, 

simply put, focused on the “plant–animal interactions in novel ecosystems in the Cape and 

beyond”. On this foundation, I have built (and continue to build) my research consisting of 

two pillars 1) pollination and plant reproduction, and 2) alien plant invasive processes and 

management. These pillars are crowned with a link focused on bridging the research between 

them; for example, the sometimes unexpected pollinators in the novel range of alien plants 

(Geerts and Pauw 2009) and the role of pollinators during plant invasions (Moodley et al. 

2016; Adedoja et al 2021; Adedoja and Geerts 2021). 

With the current global decline in pollinators, and the concurrent decline in plant species, 

pollination research is becoming increasingly important. However, studies outside Europe 

and North-America, and on groups beyond insects, are largely lacking. I study how 

pollination configures plant and bird communities in a biodiversity hotspot, the Cape Floristic 

Region of South Africa. I focus primarily on nectar feeding birds due to their disproportional 

importance in maintaining high plant diversity (more than 350 plant species dependent on 

only a few nectar feeding birds). Built on the understanding of plant-bird communities, I 

established how bird communities may disassemble in response to different pressures. For 

example, the effect of habitat fragmentation is becoming increasingly important as our urban 

areas expand. Fragmentation results in species-poor communities with specific nectar feeding 

birds lost in small urban fragments (Geerts and Pauw 2012 SAJB), including specialised 

pollinators in particular (Geerts and Pauw 2009 SAJB). Short-billed sunbirds are not 

substitutes, and fruit production could be increased by 35% in transformed landscapes if 

long-billed sunbirds are encouraged to return (and there are ways to do this!) (Geerts 2016 

Plant Biology). In other research, I demonstrated that certain nectar feeding bird species 

avoid roads, and this challenges the idea that roadside verges act as biodiversity refugia and 

corridors in otherwise transformed landscapes (Geerts, 2011; Geerts and Pauw 2011; Geerts 

et al. 2020, Mnisi et al., 2021). 
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I am also interested in bee–bird pollinator competition and fire–pollinator interactions. 

Human-driven impacts in the natural Cape landscapes include elevated bee populations (via 

beekeeping) and increased fire frequencies. Bees largely compete for the same food source as 

nectar feeding birds. Although beekeeping has increased honeybee abundance far above 

natural levels, nectar-feeding birds were not consistently affected (Geerts and Pauw 2011 

Population Ecology). Fire is a frequent disturbance in fynbos communities. I have a long-

standing concern that increased fire frequency will lead to declining populations of the 

endemic and iconic Cape sugarbird, with cascading effects on dependant plant species. In a 

before–and–after fire study and a burnt–unburnt transplant study, birds visited flowers in the 

“before fire” and “unburnt” areas only. The results are surprising given the large number of 

bird-pollinated plants flowering in the early post-fire vegetation. Previously, this issued had 

received little consideration and I provided clear management guidelines (Geerts et al. 2012 

Journal of Ornithology); specifically, fire managers should attempt to retain enough mature 

vegetation to prevent declines in Cape sugarbird numbers. My field observations on nectar 

feeding bird communities has also led to some more theoretical questions, such as whether 

bird colour preferences are important in explaining, at least partly, the huge floral diversity at 

the Cape (Heystek et al. 2014). Also, does the lack of pollination translate into population 

declines? I have collected a 10 year dataset to address this question, and preliminary analyses 

demonstrate that missing pollinators can translate into plant population declines.  

Another major anthropogenic influence is invasive alien plant species. This kicked-off with 

an interest in the potential novel interactions that alien plants may have in the ecosystem. For 

example, I found that Nicotiana glauca (Solanaceae) — a native to South America that is an 

alien invasive plant in South Africa — is incorporated into the native pollination community 

in a most spectacular way: sunbirds adapt to a hummingbird-like, hovering behaviour to 

obtain nectar. As a result, alien invasive plants greatly increased the abundance of nectar-

feeding birds (Geerts and Pauw 2009), and in turn these pollinators enhanced the invasion. 

Interactions with pollinators are thought to play a significant role in determining whether 

plant species may become invasive, and ecologically generalised species are predicted to be 

more likely to invade than more specialised species. To test this, colleagues and I assessed 

the floral biology and pollination ecology of N. glauca, which is a global invader. In regions 

where specialised bird pollinators are available, birds increase seed production. Surprisingly, 

in areas without pollinating birds, nectar resources are rarely exploited. We concluded that N. 

glauca is a successful invasive species, despite its specialised pollination system, because it 

has the phenotypic plasticity to become more frequently self-pollinating in foreign areas 

(Ollerton et al., 2012). I expanded on this research theme by exploring the role of plant 
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reproduction at the early stages of invasion and coupled this with the management aspect of 

emerging invasive plant species. This culminated in publications on emerging horticultural 

invasive plants (Le Roux et al., 2010, Geerts et al., 2013, 2017; Afonso et al., 2022), 

floricultural species (Geerts et al. 2013; Datta et al., 2020) and species introduced for 

agriculture (Geerts et al. 2016 Biological Invasions).  

  

 

Figure: Just a few cool figures out of recent papers.  
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A major aim of invasion ecology is to identify characteristics of successful invaders. Most 

plant groups that have been studied in detail (e.g. pines and acacias) have a high percentage 

of invasive taxa. We examined the global introduction history and invasion ecology of 

Proteaceae—a large plant family that have been widely disseminated by humans, but with 

few known invaders (Moodley, Geerts et al. 2013). This review highlighted that propagule 

pressure is the most important determinant of naturalization. While some traits showed a 

consistent influence at introduction, naturalization and invasion, others appear to only 

influence a single stage, and some have contrasting effects at different stages. Trait-based 

analyses therefore need to consider different invasion stages separately. As such there is 

considerable value in seeking the correlates and mechanisms underlying invasions for 

particular taxonomic or functional groups (Erckie et al. 2022; Moodley, Geerts et al. 2014, 

Mattthys et al 2022, Satishchandra and Geerts, 2020). 

From this research foundation, my attention has recently shifted on how to prevent future 

invasions and to restore or manage altered ecosystems. The former is illustrated by a 

presentation entitled: “The role of phytopathogenic fungi in limiting plant invasions: The case 

of Australian Banksia (Proteaceae) in South Africa”, and “Bird and plant assemblages’ 

recovery following removal of an alien tree invader from the riparian habitat of the Berg 

River, South Africa” (Qongqo et al. 2022).  

From the beginning of my scientific career I realised the ultimate role of society in science 

and nature conservation. Initially I addressed science and conservation issues in newspaper 

articles and radio interviews, but recently became more proactive. This has naturally 

extended my involvement into the research side of citizen science and this has showcased at a 

recent conferences: Fynbos Forum 2015 (van der Colff, Geerts, Ebrahim, Raimondo: The 

value of volunteers in long term data collection of threatened plant species) and SAAB 2017 

(van der Colff, Ebrahim, Marinus, Kotze, Raimondo, Geerts: Population dynamics of the 

critically endangered Euryops virgatus — Highlighting the value of long-term monitoring by 

citizen scientists). 

Other research areas include fire ecology (Geerts 2021; Hurzuk and Geerts, 2017), scorpions 

(Visser and Geerts. 2021; Visser and Geerts, 2021; Visser and Geerts, 2020; Visser, Geerts and 

Jansen van Vuuren, 2020), scale insects (Nitin and Geerts 2020), secondary invasions (Nsikani 

et al., 2020; Geerts et al., 2022), fragmentation (Hauber et al. 2022), restoration (Nsikani et al 

2022; Holmes et al 2022) and birds (Mangachena 2017; Mangachena and Geerts 2017, 2019) 

or urban invaders (Afonso et al., 2020). 
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Student projects are disseminated in papers but also in theses, whether 4th year mini theses (see 

for example Matthys 2019) or masters (see for example Qongqo 2018, Wansell 2021).  
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