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Abstract 
Exotic plants that become widespread and abundant (i.e. invasive) in their new 

range are becoming a worldwide environmental problem. Invasive plants are 

responsible for a number of ecological problems such as losses in biodiversity, 

alterations in ecosystem function and species extinctions. One of the most 

important steps for the successful management of invasive plants is the 

identification of factors that enable an introduced exotic species to become 

invasive. Importantly, not all introduced plants become invasive and by 

comparing exotic, non-invasive species to species that are invasive, it is 

possible to determine the suite of traits common to invasive plants that 

distinguishes them from non-invasive exotics. The identification of the 

characteristics of highly invasive species provides a greater understanding of 

factors contributing to their invasion success and thus contributes to the 

effective management of invasive plants. 

In Australia, the invasion of a particular group of exotic plants, vines, is 

now recognised as a major threat to native biodiversity. The destructive 

potential of exotic vines in natural ecosystems has been recognised through the 

determination of invasion by exotic vines as a key threatening process by the 

New South Wales Scientific Comrnittee. Yet despite the acknowledgrnent of the 

invasive potential of exotic vines, there is a paucity of inforn1ation about the 

factors contributing to their invasion success. Thus, understanding the factors 

behind the invasion success of exotic vines is a research and management 

priority. 

The primary aim of this thesis was to investigate the role that life-history, 

introduction-history and ecological traits play in the invasion success of exotic 

vines across Australia . My research examined relationships between invasion 

success of exotic vines and these traits at local, regional and continental spatial 

scales. To do this, I employed a comparative, target-area approach to 

distinguish differences between the attributes of non-invasive and invasive 

exotic vines. 

Given the depauperate knowledge surrounding almost all aspects of the 

ecology of exotic vines in Australia, I first constructed an inventory of exotic vine 

species present in Australia . This important first step then enabled the process 
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of identifying attributes related to the invasion success of exotic vines in 

Australia to take place. A total of 179 species of exotic vines were identified as 

having established self-sustaining populations in Australia. I then performed a 

desktop study that focused on introduction-history attributes. I focused 

specifically on residence time (i.e. the length of time that each species has been 

present in Australia), continent of origin and reason for introduction. Minimum 

residence time was a significant predictor of the invasion success of exotic 

vines at a continental scale. That is, exotic vine species that, on average, have 

been present in Australia for a longer period of time were significantly more 

abundant than those species that had been introduced more recently. The 

continent of origin and reason for introduction were not significant predictors of 

invasion success, meaning that neither the geographic origin nor mode of 

introduction of exotic vine species are of consequence - in the context of these 

two traits, all species have the same likelihood of becoming invasive. 

I then investigated relationships between life-history traits and invasion 

success of exotic vines across Australia. Six life-history traits were examined: 

seed volume, longevity, propagation, dispersal mechanism, leaf length and leaf 

shape. These traits were selected because they represent important aspects (or 

were surrogates) of a plant's life-history that have been shown to influence the 

invasion success of exotic plants in other ecosystems. In addition to cross-

species analyses, phylogenetic regressions were performed to identify any traits 

that demonstrated correlated evolution with the capacity for invasion success 

throughout their phylogeny. I found that, in addition to residence time, annual 

life form, reproduction via seeds and animal dispersed seeds were traits that 

were positively related to the abundance of exotic vines in Australia. No 

phylogenetic relationships were detected between species traits and exotic vine 

abundance. 

Local and regional scale data were collected in three littoral rainforest 

communities located in northern New South Wales (NSW), Australia. Littoral 

rainforest is an ecologically endangered community in NSW and is often found 

as a highly fragmented and disturbed ecosystem. As a result, littoral rainforest 

is vulnerable to invasion by exotic species and consequently invasive vines 

pose a significant threat to the health of littoral rainforest ecosystems. At the 
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regional scale, three study regions were sampled by establishing 40 randomly 

allocated quadrats (each 20 x 20 m) in each study area, with an entire region 

representing one sampling unit, or replicate. The presence of all exotic vine 

species in each quadrat was recorded. At the local scale, 20 of these quadrats 

were sampled in more detail, with individual quadrats representing sampling 

units. Here, the canopy cover of each exotic vine species was recorded. 

The way in which exotic vine communities are assembled may also reveal 

important insights into differences between non-invasive and invasive exotic 

vines. To explore patterns of association between exotic vine species at the 

regional scale, I constructed presence-absence matrices for the presence of 

each exotic vine species in every quadrat for each study region . I found that 

exotic vine species occurred together more often than would be expected by 

chance alone. There are several explanatory mechanisms behind these positive 

associations. A candidate explanation for the observed pattern is that facilitative 

mechanisms are operating amongst exotic vines, enabling a greater number of 

species to coexist. Notably, negative patterns of association (i.e. species being 

found together less than expected in a randomly assembled community) were 

never observed which adds further credence to the facilitation hypothesis. 

Life-history traits were then measured at local and regional spatial scales 

in order to investigate how these attributes may differ among non-invasive and 

invasive exotic vines. For each species, I measured specific leaf area (SLA), 

seed mass, reproductive allocation , flowering duration and fruiting duration 

every season over the course of one year. Not all species produced seeds 

during the sampling period and therefore three species were targeted for seed 

trait analysis. In addition to plant life-history traits, I measured soil nitrogen, 

phosphorus and pH at each quadrat to explore the relationships between exotic 

vine abundance and soil characteristics at the local scale. Different patterns and 

relationships between the traits measured and exotic vine invasion success 

emerged across different spatial scales, highlighting the importance of 

accounting for the scale at which plant traits are measured. Flowering and 

fruiting duration emerged as being the most consistent predictors of exotic vine 

abundance at both local and regional scales. Invasive species had longer 

flowering and fruiting times than non-invasive exotic species. A negative 
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relationship between SLA was found as predicting exotic vine invasiveness, 

especially at local scales, with invasive vines having significantly lower SLA 

than non-invasive exotics. Furthermore, negative relationships between exotic 

vine invasiveness and the concentration of soil phosphorous and nitrogen were 

also observed . These negative relationships between low soil nutrients, low 

SLA and invasion success are likely to be interrelated, with low soil 

concentrations favouring species with low SLA due to the longer leaf longevity 

of low SLA species, which enables vines to retain nutrients for a longer period 

of time than co-occurring vines with higher SLA. 

In addition to measuring these traits, I also measured variation , or 

phenotypic plasticity, to explore the role that plasticity in a trait may have in 

explaining exotic vine abundance. Specifically, I measured the variance in SLA 

and seed mass within exotic vine species at both local and regional scales. I 

found that variation within SLA was a significant predictor of the abundance of 

some exotic vine species, yet was not related to the abundance of the most 

invasive species. This suggests that while trait plasticity does affect exotic vine 

abundances, it is not strongly related to their invasion success. 

The enemy release hypothesis is a common theory proposed to explain 

invasion success of introduced species, whereby introduced species may 

increase their abundance due to a lack of natural predators in their introduced 

range. Field observations at my study sites identified that some species 

appeared to suffer greater leaf damage than others. This observation led to 

further fie ld investigations of the role that insect herbivory and leaf traits may 

play in predicting the invasion success of invasive exotic species in comparison 

to those that do not achieve the same level of abundance. I predicted that, 

according to the enemy release hypothesis, invasive plants would have 

significantly less insect herbivory than non-invasive exotic vines and that leaf 

traits would explain these decreased herbivory rates. I measured a number of 

attributes including the percent of leaf damage from insect attack, type of leaf 

damage, leaf toughness, SLA and leaf nitrogen content. There was no 

relationship found between the amount of herbivore damage and invasion 

success of exotic vines, thus not supporting the enemy release hypothesis. I 

also found that, whilst there were significant differences in the leaf attributes 
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measured, specifically leaf toughness, SLA and nitrogen content among 

species, they were not related to the abundance of any exotic vines in littoral 

rainforest. These results suggest that a reduction in herbivore damage does not 

explain the invasion success of exotic vines. Indeed increased herbivory for one 

type of insect damage was associated with species that had high abundances. 

The findings of this thesis depart considerably from many other studies on 

plant species invasion, with unique findings between invasivness and attributes 

such as low SLA, large seed mass and low soil nutrients. These differences 

highlight that exotic vines are unlike other groups of exotic plants in many ways, 

which may have important consequences for the ecosystems they invade. I 

suggest that these dis_similarities are primarily a function of the structural 

differences of vines to other plant functional groups, providing invasive vines 

with a number of ecological advantages. 
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