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Declining grassy ecosystems in the Murraylands are of concern 
for natural resource management resulting in a reduction in feed 
availability, loss of soil stability, reduced biodiversity and erosion. 
These are all significant issues for both the conservation and 
agricultural sectors. Grazing can have both positive and negative 
effects on grass fitness; at the appropriate levels it can stimulate 
and encourage growth and diversity, whilst overgrazing, or 
grazing at inappropriate times, can result in reduced species’ 
density and/or diversity. Understanding overall grazing pressure is 
vital in managing land for conservation and primary production. 
In the Murraylands, dominant grazing species currently include 
the native - western-grey kangaroo (Macropus fuliginosis), euro 
(Macropus robustus), red kangaroo (Macropus rufus), and southern 
hairy-nosed wombat (Lasiorhinus latifrons), and the introduced 
- sheep (Ovis spp.), European rabbit (Oryctolagus cuniculus) and 
Mediterranean snails (Cochlicella spp.). Together these species 
contribute to grazing pressure in the region. A variety of native 
perennial grasses, forbes and shrubs form the major component 
of the diet of these species, however, knowledge of the diet and 
dietary overlap of these species, their collective grazing pressure 
on native vegetation, and how this varies in the presence of 
exotic weed species, or with season, remains to be determined.  

The aim of this study was to use Next Generation Sequencing 
to determine the diet and dietary overlap of significant grazing 
species (native and exotic) impacting native grasslands in the 
Murraylands of South Australia, and to determine the nutritional 
value of the plants consumed and how this varies with season 
using general biochemistry and protein electrophoresis. 
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Sarcocystis gigantean, Sarcocystis medusiformis medusiformis, and 
Toxoplasma gondii are coccidian parasites of felids (definitive host) 
which life cycle uses warm blooded intermediate hosts. When 
sheep are infected with S. gigantean and S. medusiformis oocysts, 
macrocysts will develop in their musculature which often result in 
carcass trimming or condemnation at slaughter. This results in major 
economic losses within the sheep industry. Similarly, toxoplasmosis, 
the disease caused by T. gondii, can induce foetus resorption, 
abortion, still-birth and neonatal mortality in sheep. In wildlife, 
toxoplasmosis can cause a range of symptoms including respiratory, 
neurological and gastrointestinal problems as well as behavioural 
changes. Australian marsupials are particularly susceptible to 
infection, with fatalities observed in many species in both captive 
and free-ranging populations. On Kangaroo Island (KI) preliminary 
research has shown the prevalence of Sarcocystis spp. and T. gondii 
infections in sheep to be substantially higher than that on mainland 
South Australia (SA). This project aims to estimate the prevalence of 
Sarcocystis spp. and T.  gondii in sheep and wildlife, quantify their 
economic impact on the SA sheep industry, and investigate why 
these diseases are predominant on KI when compared to mainland 
SA. Hypothetical explanations for the high prevalence of these 
diseases on KI include different environmental conditions, densities 
of cats, and/or the abundance of infected intermediate hosts. 

Botany 2016 — Past, present and future 
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Biosystematics and taxonomy are utterly fundamental sciences. 
Very little of the work presented at this Science Conference 
would have been possible without the often painstaking work 
of generations of biosystematists and taxonomists, who have 
discovered, delimited, named and characterised every species and 
other taxon being discussed here. Biosystematists and taxonomists 
ask and answer Question Zero of biodiversity studies — “what’s 
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what?” Try to imagine a world where we have no idea what species 
are out there or how they differ from one another, and you can 
understand the fundamental nature of the discipline. This talk will 
focus on what’s hot in biosystematics and taxonomy, highlighting 
new and emerging methods, concepts and opportunities. From 
the collections of vouchered research specimens that underpin 
biosystematics and taxonomy (and that comprise one of the few 
tools in science that gets sharper with repeated use) to the novel 
information systems used to communicate biodiversity knowledge 
to a wide audience, Australian and New Zealand biosystematists 
and taxonomists have done, and continue to do, ground-
breaking and world-leading work. So, if you see a biosystematist 
or taxonomist during the coffee break — give them a hug. 
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The Coorong, Lower Lakes and Murray Mouth (CLLMM) 
Vegetation Program is a landscape-scale habitat restoration project 
jointly funded by the Australian and South Australian governments 
under the CLLMM Recovery Project. Initiated in response to 
the Millennium Drought, one of its main aims is to restore the 
ecological character of the Coorong and Lower Lakes Ramsar-listed 
wetland and surrounds. A major component of this is restoring 
lake edge communities which have been drastically reduced in 
extent and diversity as a result of the drought and grazing. 

Traditional restoration techniques focus on reconstructing entire 
communities based on assessments of what may previously have 
occurred at a site or other management goals. Here we present 
an alternative paradigm in which a key structural species is 
introduced which can facilitate recruitment of other species and 
eventually establishment of an entire community. This has the dual 
advantages of being more cost efficient and ensuring that final 
community composition is appropriate for the restoration site. 

An example of such a key structural species is the aquatic sedge 
Schoenoplectus validus. Lake edge plantings reduce wave 
energy inshore, thus decreasing erosion, allowing sediment 
to settle, improving water quality, and facilitating the re-
establishment of diverse aquatic plant and animal communities. 
Plantings rapidly expand in width and density, and resemble 
the community structure and composition of remnants after 
around a decade. Approximately 30 km of the Lower Lakes’ 
shoreline will have been planted with this sedge species by 
the end of the program, making a significant contribution 
to restoring the ecological character of the wetland.
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The South Australian State Government’s Climate Change 
Strategy is based on the principle that: “Policy responses 
that are founded on the best scientific knowledge”. 

However, current South Australian climate change 
projections and adaptation strategies underestimate the 
full range of climate change risks at a range of scales.  

At the ultimate level, reliance on a select range of climate 
models (for good scientific reasons) fails to encompass the 
full range of future climate possibilities. At regional scale, 
climate change projections used in adaptation strategies 
have relied on “mid-range” estimates of climate futures. 

A range of downscaled climate projections have been developed 
for South Australia regions (Charles and Fu, 2015) and are the 
basis of “agreed” climate change projections for the state’s 
regions. They are based on some of the best available science 
and provide environmental managers with a useful tool to 
plan for climate change impacts. However, only a subset of 
the best available climate models (the CMIP family of models) 
were used in the exercise – as excluded models lacked outputs 
needed for downscaling. In the assessment of risk, this outcome, 
while not intentional, is undesirable. The models not used in 
the downscaling exercise derive “worse” climate projections 
(in terms of higher temperatures) on average than those used 
in the agreed projections. The excluded models project higher 
equilibrium warming with a doubling of CO

2 (termed “climate 
sensitivity”) than those included in South Australia’s downscaled 
assessment. As a result, any strategy based on these “agreed” 
models cannot make a full assessment of climate change risk. 

A recent review of South Australia adaptation strategies 
implemented in various regions has shown that there is a diversity 
of approaches applied (Moretti et al. 2015). A number of regional 
scale climate change adaptation strategies have adopted “middle 
line” scenarios (e.g. Morreti et al. 2015, p. 22) as the basis for 
planning. In doing so, adaptation planning is not taking account 
of the full range of possibilities. As an example why such an 
approach may be flawed, there is substantial debate in the 
climate change literature about the extent of possible sea level 
rise by 2100. It has been argued that projections summarised in 
past and current IPCC reports underestimate the upper range of 
possible sea level rise (Rahmstorf, 2007; Horton et al. 2014). As 
a result, risk assessments should take into account the possibility 
that global sea level may rise by up to 1.2 m by 2100 (Horton et 
al. 2014), with a similar acknowledgement of the full range of 
possibilities needed for other elements of the climate system.  
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