
Head of School’s Message
Rob Pike
Welcome to the second edition of ‘The Microtome’, which celebrates our 
School’s achievements and helps us to communicate both within and 
without the School. We are eagerly awaiting the arrival of our new Head 
of School, Prof Steven Chown, who will transition into his new role over 
the course of the second half of 2012 and officially take up the post as 
of the 1 January 2013. Steven comes to Monash from Stellenbosch 
University in South Africa and is an eminent ecologist with research 
interests that are complementary to many of the groups in the School. 
He has published over 300 papers, many in outstanding journals and we 
feel sure that he will prove to be an outstanding leader for the School. I 
have already established a good working relationship with Steven and 
feel sure that the transition to his leadership will be smooth and successful. There will be some fairly 
major refurbishments occurring in order to house Steven’s research group. A/Prof Melodie McGeoch 
is also arriving simultaneously and we very much anticipate that her research will be an exciting and 
complementary addition to the repertoire of the School. 

The School continues to thrive and members have enjoyed much success in the publication of significant 
manuscripts, as well as winning major grants and awards.
 
Dr Jill Lancaster will be leaving the School at the end of June, having tendered her resignation earlier 
this year. We very much thank Jill for her contributions to the School and wish her well in her future 
endeavours. 
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Barbara Hardie: 25 Years Service Medal

Barbara Hardie started working at Chisholm 
Institute of Technology at Caulfield back 
in 1985 as PA to the Head of School of 
Mathematical and Environmental Sciences.  
Chisholm then merged with Monash in 1990. 
She has been working as the executive 
assistant to the Head of School for 4 years, 
and over the years has seen eight HoS’s 
come and go in various Schools: 
1985 - 2006 - School of Mathematics
2006 - 2008 - Monash Research Graduate School
2008 - to date - EA to Head of School of Biological Sciences

We congratulate Barbara on her outstanding work and 
commitment. 



The Microtome 
aims to showcase all that is great about the School of Biological 
Sciences at Monash.

We are looking for good news stories such as:

•	 New research and/or publications
•	 Teaching innovations or good news stories
•	 Grant successes
•	 New staff
•	 Ph.D. completions and reports

And interest pieces such as:

•	 Conference or workshop reports or advertisement
•	 Seminar advertisements
•	 Fabulous photographs or images - including Photo of the Month 

entries
•	 Congratulations

If you have anything you would like to add to the bi-monthly Microtome, 
please send it to:

sci-biol-newsletter@monash.edu

Coming 
Up ...
July 6
SBS 3 Minute Thesis Competition
A whole thesis presented to you in 
just 3 mintues!
Sanson Room; 2.30pm

July 18
Faculty of Science 3MT
Finals
Lecture Theatre S4 (25); 12.30pm
More information:  
www.mrgs.monash.edu.au/seminars/3-

minute-thesis/index.html

July 15-18
Genetics Society of AustralAsia 
Conference
University of Melbourne
More information:  
www.conference2012.genetics.org.au

July 26
SBS Seminar Series
Prof. Andrew Cockburn FAA
Swingin’ in the rain: the lek paradox 
and gene-environment interactions

1pm, Lecture theatre S7

August 2
SBS Seminar Series
Prof. Anna Koltunow
How do plants make seeds without 
sex?

1pm, Lecture theatre S7

August 6 & 7
Scientific Writing and Publishing 
Workshops - presented by Prof. 
Andrew Boulton
Hosted by the Australian Centre for 
Biodiversity
More information:  
Sharon.Morley@monash.edu

Dr Tim Cavagnaro: grant 
successes

The federal agriculture, fisheries and forestry minister has announced the soil 
carbon grants: we will receive $1.16m across three projects as outlined below. 
The success rate across each of the programs was approximately 20%, however, 
we are pleased to note that Tim and his team achieved a success rate of 75%.

Dr. Shaun Cunningham is the other member of SBS involved in this through the 
CSIRO project (Project 2). This work builds on collaboration with Chemistry; 
with Assoc. Prof. Tony Patti and Prof. Roy Jackson.  It is also important to 
acknowledge MSI in helping us to identify this opportunity, and Joseph Lawrence 
(Faculty of Science BDM) for helping with budgeting.
 
1. Cavagnaro, Patti, Jackson. $600k. (Partner organization: DPI). 
Decreasing dairy farm greenhouse gas emissions and building soil carbon.

2. Cavagnaro, Cunningham, Patti are the Monash node of a national project 
($1m) being led by CSIRO. Monash: $300k.
Increasing the understanding of soil carbon sequestration on farms from 
environmental plantings. 

3. Patti, Cavagnaro, et al.  $263k. (Partner organization: Greening Australia).
The contribution of biochar in increasing soil carbon in native woody bioenergy 
crops and on-farm revegetation. 



Excessive nutrient inputs from agricultural run-off is 
a major threat to aquatic ecosystems and biodiversity 
worldwide, however the consequences for stream 
ecosystem functioning are poorly understood 
especially at continental scales. This is of grave 
concern as ecosystem functions ultimately support 
key ecosystem services, such as the maintenance of 
viable fisheries and provision of clean drinking water.

This study is the first to examine a key ecosystem 
function - leaf litter breakdown rates - on a continental 
scale. The rate at which litter is broken down 
represents an integrated response to both biological 
(microbial degradation via fungi and bacteria, 
invertebrate feeding) and physical processes (i.e. 
abrasion, fragmentation by current) highlighting its 
potential importance as a bioassessment tool. 

The importance of indicators describing changes in 
ecosystem function when assessing river health, such 
as leaf-litter breakdown and ecosystem metabolism, 
is well recognised in theory. However, such functional 
indicators are not routinely undertaken as part of 
standard bioassessment monitoring programs which 
instead rely primarily on measures of community 
structure (e.g. abundance, richness, Shannon-Wiener 
indices). Leaf litter breakdown has been proposed as 
a useful functional indicator of river health because 
this process responds to a variety of natural (e.g. 
climate) and anthropogenic stressors (e.g. organic 
pollution, land use) and is relatively easy to measure 
with inexpensive equipment. 

We examined leaf litter breakdown rates in response 
to a 1000-fold nutrient gradient in 100 European 
streams. We found a hump-shaped relationship 
between breakdown rates and nutrient gradients. At 
either end of the curve (low and high nutrient inputs) 
invertebrate-mediated breakdown rates were low. This 
was most likely due to markedly different mechanisms 
occurring, such as nutrient limitation for microbial 
consumers at low nutrient inputs, and environmental 
degradation of habitat conditions for invertebrate 
consumers at high nutrient inputs. In contrast, at 
intermediate nutrient inputs, breakdown rates were 
variable.  This suggests other factors beyond nutrients 
are also important for consumer activity.

These findings suggest that leaf litter breakdown 
rates would complement established community 
structure measures of river health. This could provide 
new insight into river assessments especially at 
moderate nutrient levels where structural measures 
alone (e.g. water chemistry, algal, invertebrate or fish 
communities) may be less sensitive.

Science paper on stream ecosystem functioning.

Continental scale study on ecosystem functioning provides new insights into assessing river health.
Woodward, G. and Hladyz, S. et al. (23 authors)

Woodward, G., M.O. Gessner, P.S. Giller, V. Gulis, S. Hladyz, A. Lecerf, 
B. Malmqvist, B.G. McKie, S.D. Tiegs, H. Cariss, M. Dobson, A. Elosegi, 
V. Ferreira, M.A.S. Graça, T. Fleituch, J.O. Lacoursière, M. Nistorescu, 
J. Pozo, G. Risnoveanu, M. Schindler, A. Vadineanu, L.B.-M. Vought, 
E. Chauvet (2012).  Continental-scale effects of nutrient pollution on 
stream ecosystem functioning. Science (in press).

European mountain stream (M.O. Gessner)

Leaf litter in European stream (M. Gracia)

Large limnephilid caddisfly larvae (J.J. Casas)

monash media article http://www.monash.edu.au/news/show/
new-insights-on-river-health



International Wetlands Conference
Professor Jenny Davis is a member of the International 
Scientific Committee of the 9th INTECOL International 
Wetlands Conference to be held in Orlando, Florida, 
USA (June 3-8). The conference provides a framework to 
discuss and share information on the biophysical, 
biogeochemical, and social sciences as they relate to 
wetlands, provides integrated solutions for sustainable 
management of wetland resources in a complex world, and 
facilitates collaboration on an international scale. The 
INTECOL International Wetlands Conference was first 
formed at the International Congress of Ecology held in 
Jerusalem in 1978. It has been held every four years since 
and has grown to around 1,000 people from more than 50 
countries, making it the largest wetland meeting in the 
world. Jenny was the Organising Secretary of the only 
INTECOL wetlands meeting held in the Southern 
Hemisphere - Perth, Western Australia (1996).

Arrested embryonic development: a review of strategies to 
delay hatching in egg-laying reptiles

Congratulations to Tony Rafferty for being awarded the 
runner-up prize for best student oral presentation in the 
biology section of the International Sea Turtle Symposium 
held in Mexico recently. The associated manuscript titled 
‘Limited oxygen availability in utero constrains the evolution 
of live-birth in reptiles’ is currently under review.  

Tony won first prize last year, so has had great back-to-back 
success!  

The evolution of viviparity (live-birth) in oviparous (egg-
laying) animals requires periods of extended egg retention 
during which embryos develop to increasingly advanced 
stages inside the mother. Surprisingly, viviparity has 
never evolved in crocodile or turtle groups, yet is has 
occurred in over 120 lizard and snake species. Until now, 

the mechanisms that 
inhibit advanced embryo 
development inside the 
mother of these former 
reptile orders were 
unknown, and as a result 
our understanding of the 
evolution of reproductive 
systems was incomplete. 
The results of our 
research contribute 
exciting new insights 
into the evolution of 
viviparity, demonstrating 
that limited oxygen 
availability in utero limits 
embryonic development 
in oviparous reptiles. 
Our findings represent a 
landmark discovery, with 
significant ramifications 
for our understanding 

Above: Tony Rafferty collecting green sea turtle (Chelonia mydas) eggs as 
part of his research on Heron Island, Australia (2011). Photograph taken 
by Dr. Franciscus Scheelings, a vet involved in the collaborative research 
program.
Left: The cover of the latest issue of the Proceeding of the Royal Society 
B which features Tony and Richard’s recent review article. This image is 
an X-ray showing the eggs present inside a female Murray River turtle 
(Emydura macquarii) and was also taken during Tony’s investigations.

of the mechanisms underlying the evolutionary transition 
between reproductive modes and how the ability to give 
birth to live-young has evolved.

Tony Rafferty and Richard Reina have also just published 
a review in the Proceedings of the Royal Society 
B: Biological Sciences, titled ‘Arrested embryonic 
development: a review of strategies to delay hatching in 
egg-laying reptiles’. The review is now available on-line.



Introducing Associate Professor Dustin Marshall

Dustin Marshall did his 
undergrad and PhD (completed 
2003) at Melbourne University. 
He followed this with a post doc 
at UNSW (2003-2005), studying 
larval biology in sea urchins and 
life-history theory in bryozoans. 
In 2005 he was appointed as a 
lecturer and later promoted to A/
Prof. for the School of Integrative 
Biology at the University of 
Queensland. Here he was 
awarded a UQ Foundation 
Research Excellence Award 

(2008) for his work looking at how marine animals, such 
as the humble sea squirt adapt to pollution. He held an 
APD and an ARF during his tenure at UQ, studying sexual 
selection and population ecology in marine invertebrates.

He is also the deputy editor-in-chief at Oikos, and an editor 
for Functional Ecology and Ecology Letters. 
 
Dustin comes to Monash, and the School of Biological 
Sciences, as a Larkins Fellow. He explains that coming to 
Monash represents an excellent opportunity to integrate 
a number of new approaches to his team’s study system: 
“In particular the on-campus research facilities should 
allow us to run experiments in the field and the laboratory 
simultaneously, giving us the best of both worlds”. 
He currently holds an ARF and an ARC Discovery to 
investigate the ecological role of genetic diversity in marine 
populations, and to examine sexual conflict in simultaneous 
hermaphrodites. His team are interested in the evolutionary 
ecology of sessile marine invertebrates and, while some of 
the questions in the research group are marine-focused, 
most are general questions that use marine invertebrates 
as a model, ranging from quantitative genetics through to 
community ecology. 
 
In terms of future directions, Dustin and his team seek a 
better understanding the genetic links among life-history 
stages in organisms with complex life-cycles, estimating 
the physiological costs of reproduction, and investigating 
the benefits of senescence in colonial organisms.

Top: Dustin working at Heron Island. Above: Dustin in scuba gear. Middle 
left: an ascidian larva, the focus of the Marshall group’s research. Middle 
right: A polychaete larvae, the focus of recent experiments in the Marshall 
group. Bottom: The Marshall group, 2008.

For access to some of Dustin’s recent papers, see the Marine Evolutionary Ecology Group, MEEG, website at http://meeg.org/

Congratulations to the SBS Prize winners for 2011
Melinda Chung  J W Warrren - 1st Year Biology

Tim Willersdorf  2nd Year Biology

Alexandra Visser  3rd Year Biology

Daniel Ferguson  2nd Year Genetics

Leonora Tyers  3rd Year Genetics

Nicholas Deal  A R Wallace  - 4th Year Biology

Florencia Camus  4th Year Genetics

Rick Tait   Heron Island Prize



Huai-Yian Ling: PhD completion

A LEA protein for improving 
abiotic stress tolerance and 
vaccine production in transgenic 
plants
Supervisors: John Hamill, Alan Neale and Amanda Walmsley

Abstract
The use of transgenic plants to 
produce novel products has great 
biotechnological potential as 
relatively inexpensive inputs (e.g. 
light, water, and nutrients) are 
required in return for potentially 
valuable outputs (e.g. bioactive 
metabolites, diagnostic proteins 
and vaccines). Extensive 
research is ongoing in this area 
internationally with the aim of 
producing plant-made vaccines 
(PMV) of importance for both 
animals and humans. Avian 
influenza (AI) infection is endemic 
among birds, however, infection 
may result in humans who have 
close contact with infected 
animals. Development of PMV 
against AI in birds would provide 
economic protection for the 
international poultry industry and 
decrease the AI reservoirs in the 
bird population thereby reducing 
the chance of human infection 
directly or indirectly from this 
source. 
My project involved two 
experimental investigative 
approaches with the common 
aim of improving efficacy of a 
PMV against Al virus.  In part 
1, immunogenicity of the HA 
antigen produced by stably 
transformed Nicotiana plants was 

investigated. The haemagglutinin 
(HA) glycoprotein of AI virus is 
an important target immunogen, 
and several reports show animals 
that received purified doses of 
transiently transformed Nicotiana 
benthamiana-derived HA 
vaccines were protected against 
subsequent viral challenge.  
Commercial tobacco (N. tabacum) 
has many advantages as a plant 
expression host, including well 
established genetic engineering 
protocols; capacity to produce 
large biomass under cultivated 
conditions; and being a non-food 
crop, there is minimal likelihood of 
contaminating the food chain with 
transgenes.  However, synthesis 
of pharmaceutical proteins in 
traditional tobacco cultivars 
may have potential negative 
connotations associated with the 
presence of nicotine-alkaloids. 
The presence of these alkaloids in 
a PMV would produce additional 
and possibly cost-prohibitive 
regulatory hurdles, particularly if 
extensive purification of proteins 
is not feasible on a commercial 
scale. A major focus of part 1 
of the project therefore was to 
investigate the production of the 
HA protein in stably transformed 
Nicotiana plants possessing 
minimum alkaloid content. 
Genetic constructs incorporating 
the combinations of different 
promoters and coding sequences 
were investigated to obtain high 
HA yield in the Nicotiana plants.  
Analysis of approximately 180 
transgenic low alkaloid tobacco 
plant (LAFC53) showed the 
constructs containing the strong 

chimeric promoter ΔMAS, have 
significantly higher (p< 0.05) 
HA accumulation compared 
to those obtained using the 
CsVMV promoter. However, 
the use of a plant-optimised HA 
coding sequence did not result 
in significantly higher levels of 
HA expression compared to 
the native viral HA sequence. 
In further experiments, sexual 
hybridisation of selected HA 
transgenics N. tabacum with a 
A622-RNAi N. glauca transgenic 
(produced previously in my 
laboratory) resulted in self-sterile 
hybrids that were completely 
devoid of alkaloids. A mouse 
trial was conducted with the 
crude leaf extracts from the low 
alkaloid transgenic plants and the 
hybrids elicited good immunology 

Top: Huai-Yian’s first transgenic plant; Above: 
Huai-Yian graduates! Congratulations!



response and proved to be equally 
immunogenic to the purified HA 
vaccine. 
Plant material producing PMV 
may require downstream 
processing such as freeze-drying 
to concentrate and prolong 
the shelf-life of the expressed 
pharmaceutical protein. This 
contributes to the cost of 
production, is time consuming and 
may lead to a reduction in final 
protein yield due to the instability 
of proteins during freeze-drying 
and/or storage under ambient 
conditions. Recent studies 
reveal that late embryogenesis 
abundant (LEA) proteins can act 
as molecular chaperones and can 
protect surrounding proteins from 
aggregation and hence stabilise 
the protein during freezing and 
dehydration via freeze-drying. In 
part 2 of this project, the possibility 
of utilising stress-activated 
genes from desiccation tolerant 
plants to enhance capacity for 
PMV production was examined, 
constructs containing a LEA gene 
(SDG2i) from the resurrection 
grass Sporobolus stapfianus were 
co-infiltration with HA constructs 
into N. benthamiana to assess 
capacity to reduce loss of HA 
antigens during downstream 
processes such as freeze-drying 
and oven-drying. Results obtained 
were inconclusive however, and 
further experiments are required 
to determine the potential for 
LEA proteins to protect a PMV 
during post-harvest processing. 
In vitro results did show that the 
SDG2i protein protects the activity 
of lactate dehydrogenase from 
negative effects of heat and cold 
treatment however.  Constitutive 
expression of the SDG2i in 
Arabidopsis also enhanced the 
tolerance of transgenic plants 
during salt and sugar stresses, 
possibly via modulation of the 
abscisic acid hormone response. 
This study laid the foundation 
by establishing optimal genetic 
conditions for HA expression 
and antigenicity in Nicotiana 
species and characterising the 
possible protection afforded by the 
presence of the end product of the 

Top: Sheep trials. Above: Measuring the growth of hybrid tobacco plants in hydroponic solution.

SDG2i gene.

About Huai-Yian Ling
My PhD project allowed 
me to learn beyond what I 
expected. I have mastered 
many skills in molecular biology, 
plant biotechnology, plant 
physiology, protein purification, 
chromatography, vaccine 
development and immunology.
I completed my first degree, 
a Bachelor of Science in 
Biotechnology with honours at 
the University of Malaya in 2003. 
My honours project was on the 
phylogenetic relationship of the 
Gracilaria, a red algae commonly 
found on the Malaysian coast. 
My passion for algae (especially 
the field trips) continued when I 
studied my Masters in Science 
in South Korea on the phylogeny 
of the filamentous brown algae 

Ectocarpus.  
After completing my Masters 
degree, I had several offers from 
the UK, New Zealand and USA 
to pursue a PhD working on 
seaweed. However, one particular 
Professor that I met during a 
seaweed conference in France 
offered me a very different project. 
It was Prof. John Hamill from 
Monash University Clayton. During 
my Masters I had been exposed 
to some molecular biology 
techniques and it had sparked 
my passion to learn more about 
molecular biology. So I took the 
challenge and came to Melbourne.
I have had great fun doing my 
PhD at Monash, though it also 
involved blood, sweat and tears. 
Apart from the knowledge and 
insight gained from my project, I 
have learned to address questions 



and trouble shooting, planning and 
implementing research projects, 
time management and being 
resilient. 
Doing a PhD is like looking for 
a hidden treasure in a tunnel. 
With an aim, you were given 
only limited resources to set off 
on your journey. In the dark and 
chilly tunnel you might get some 
clues, which direction you should 
be heading, but most of the time 
finding yourself back to the starting 
point, or into a pit, or encountering 
some scary creatures. There are 
people who fall behind, give up 
and fail to continue the journey, 
without realising how far they have 
gone and the purpose and reasons 
they started the journey at the first 
place. It is faith and determination 
that got me out of the tunnel. 
When my spirit was low, it was 
God who kept me motivated and 
helped me going through the 
tunnel. You might not find the gem 
at the end of the tunnel, but what 
is more important is you have 
exposed yourself with marvellous 
experience and it gives a great 
sense of achievement.  
I have started a new job at CSL 
as a research scientist in the R&D 
department for influenza viral 
vaccine manufacturing. My role 
at CSL is to help the optimisation 
and streamlining of the production 
process of influenza vaccine. My 
background working on influenza 
vaccine and the skills I have 
generated through my PhD project 
helped me to secure this position. 
I am happy to have the opportunity 
to impact on people’s health. 

“It is fine if your experiements 
didn’t give you the results you 
expected, it is the skills that you 
develop along the way that help 
you to achieve future goals” 
Huai-Yian Ling, 2012.

Friday 18th May was 
International Fascination of Plants Day 

The Global Plant Council called for this celebration to increase 
awareness of the importance of plants in solving global 

problems. 
To mark the day at Monash, Dr Beth Gott from the School of 
Biological Sciences conducted tours of the Aboriginal Garden 
at Monash University. Dr Gott is a long standing adjunct in the 

School of Biological Sciences, and is a highly experienced 
ethnobotanist. She established this educational garden near 

the Science centre with examples of plants eaten and used by 
the first Australians. Some people may remember the original 

garden out the front of building 17 before the Bio Sciences 
building went up. The new garden is expanded and there are 

leaflets available so you can do a self-guided tour. 
Thanks to the Monash Science Centre for handling the 

bookings and of course Beth for giving up her time on a cold 
Melbourne day to show around two groups of about 20 people 

from all over Melbourne. 
http://www.sciencecentre.monash.edu.au/plantsday.html 
The Monash media office advertised the event and it was 

featured on the ABC website, so it was good advertising both 
for Monash and for plants!

This was the first international Fascination of Plants Day with 
39 countries taking part. The Global Plant Council was formed 
by representatives of professional plant scientists around the 
world, including the Australian Society of Plant Scientists. A/
Prof Ros Gleadow is currently President of the Society and 

Tim Cavagnaro is serving as a representative on the council. 
Worldwide 583 institutions signed up for FoP Day and there 

were 40,746 unique visitors to the web page. For further 
information go the plant day web site: 

www.plantday12.eu. 

Biology needs around 600 normal plastic shopping bags for use in 
prac classes next semester. If you have some you can donate, 
please give them to Yardenah Brickman.

Plastic shopping bags for 
Prac classes:



Ryan Garrick’s springtail to success!

Members of the School of Biological Sciences (SBS) at Monash and the 
Australian Centre for Biodiversity (ACB) who know Ryan Garrick will 
be pleased to know that he has been awarded the inaugural

Alan Wilton Award of the Genetics Society of

AustralAsia (GSA).

‘The Alan Wilton Award will recognise outstanding contributions to the 
field of genetics research by Australasian scientists early in their career. 
The award is intended to assist the recipient in advancement of their 
career and will be awarded for work completed within five years of 
graduating as a PhD.’ For more information see:
http://www.babs.unsw.edu.au/news/2012-03/new-gsa-award-honour-late-
aprofessor-alan-wilton

Ryan Garrick undertook his PhD at La Trobe University with Paul 
Sunnucks as his main supervisor, and Ryan has continued to collaborate 
strongly with SBS and the ACB.  Ryan’s excellent outputs include 
seminal, well-cited data papers in top journals, which contribute to 
how comparative phylogeography as a field is conducted and the 
understanding of biodiversity, including:

Garrick, R. C., D. M. Rowell, C. S. Simmons, D. M. Hillis, and P. Sunnucks. 
2008. Fine-scale phylogeographic congruence despite demographic 
incongruence in two low-mobility saproxylic springtails. Evolution 
62:1103-1118.

Garrick, R. C., C. J. Sands, D. M. Rowell, D. M. Hillis, and P. Sunnucks. 
2007. Catchments catch all: long-term population history of a giant 
springtail from the southeast Australian highlands - a multigene 
approach. Molecular Ecology 16:1865-1882.

Garrick, R. C., C. J. Sands, D. M. Rowell, N. N. Tait, P. Greenslade, and 
P. Sunnucks. 2004. Phylogeography recapitulates topography: very 
fine-scale local endemism of a saproxylic ‘giant’ springtail at Tallaganda 
in the Great Dividing Range of south-east Australia. Molecular Ecology 
13:3329-3344.

He has also contributed several important perspectives and reviews 
that contribute to the development of the field, including the very 
highly-cited (near top 0.1% of citations for all papers):
Garrick, R. C., R. J. Dyer, L. B. Beheregaray, and P. Sunnucks. 2008. 
Babies and bathwater: a comment on the premature obituary for 
nested clade phylogeographical analysis. Molecular Ecology 17:1401-
1403.

Dr Beth Mc Graw has been awarded the 
2012 Genetics Society of Australasia

Ross Crozier Medal
for outstanding contributions to the field of genetics research by mid career Australasian scientists. As part of this 
award she will deliver the Ross Crozier lecture at the upcoming Genetics Society of AustralAsia annual meeting 
being held at the University of Melbourne from July 15th to 18th. This continues the recognition of the outstanding 
strength of Genetics in the School following the GSA awards last year where Prof. David Smyth won the MJD 
White Medal, and Assoc. Prof. Coral Warr was awarded the Ross Crozier Medal. 

A: Ryan Garrick seeking out his study organisms in the field.
B: Ryan with a cuddly spikey collembola!
C: Smooth collembola doing their thing in the field - grazing on slime 
mould (Paul Sunnucks)
D: Closeup of a real spikey collembola (Paul Sunnucks)
E:  Closeup of smooth collembola (Paul Sunnucks)

A

B C

D E

Ryan achievements were attained at the same time as being extremely helpful to others in the research group and wider discipline, and continued 
via his postdoctoral research at three USA institutions including Yale.  He has recently been awarded his first tenure-track academic position at the 
University of Mississippi. Congratulations Ryan!



Variations in the chemical composition of 
Cassava (Manihot esculenta Crantz) leaves 
and roots as affected by genotypic and 
environmental variation
This project funded by AusAID, and lead by Tim Cavagnaro 
(Australian Centre for Biodiversity). Ros Gleadow was a co-CI, 
and Rebecca Miller (Margaret Clayton Fellow) and Anna Burns 
(postdoc) also worked extensively on the project in collaboration 
with scientists in Mozambique. The results have attracted 
some media attention, especially overseas, with reports being 
published on web-based news providers such as Netherlands 
Aid, Africa Science News, ZeeNews.India.com, Futurity in May 
this year.

A staple crop, known as Cassava, in southeast Africa contains 
levels of toxins above those recommended safe for human 
consumption, a new study has found. Levels of toxins in excess 
of World Health Organisation standards were found in the leaves 
and tuberous roots of cassava plants being grown in regions 
with drier climates in Mozambique. In sufficient quantities, these 
compounds can cause poisoning and death in humans and 
animals when consumed. The low concentrations generally found 
in cassava to help protect it from pests are considered harmless.
“The study examined the cyanide levels and nutritional value 
of cassava, which are important to the overall quality of this 
crop and therefore its sustainability as a staple part of the diet 
in African communities,” Dr Cavagnaro said. “These findings 
highlight the need for adequate processing of cassava-based 
foods prior to consumption, and education of new growers about 
the risks associated with cassava. If developed further, cyanide 
testing kits used in this study, could significantly reduce the risk of 
cyanide poisoning in existing and new cassava growing areas.”

Burns E.A., Gleadow R.M., Zacarias A.M., Cuambe E., Miller R.E., 
Cavagaro T.R. (2012). Variations in the chemical composition of Cassava 
(Manihot esculenta Crantz) leaves and roots as affected by genotypic 
and environmental variation. Journal of Agricultural and Food Chemistry, 
60: 4946–4956.

Cassava about-FACE: Greater than expected 
yield stimulation of cassava (Manihot esculenta) 
by future CO2 levels.

The research to investigate the effects of CO2 on the growth 
and toxicity/nutritional value of cassava was lead by Dr David 
Rosenthal, in Prof Don Ort’s group,
(Dept of Plant Biology, University of Illinois) working at the 
SoyFACE facility (FACE = free air CO2 enrichment), where long 
term field based studies of the effect of elevated CO2 on corn and 
soy bean growth have been going on for more than 10 years.  We 
obtained a School of Biological Sciences small grant for Rebecca 
Miller, Timothy Cavagnaro, Roslyn Gleadow in 2010, titled 
“Effects of elevated CO2 on the physiology, yield and toxicity of 
the tropical staple crop, cassava: a field study” to support our 
involvement in the international collaboration.
Ros and Tim visited the SoyFACE facility in the early stages of 
the project, and Bec Miller visited twice for sampling and analysis. 
During the second visit, the final harvest, much of the chemical 
work was undertaken chemical. 

The study compared the response of cassava at ambient and 
elevated CO2 (585 ppm) under field conditions. In the fertile 
Illinois soils, photosynthetic rates were stimulated by eCO2, and 
above ground biomass was 30% greater, while tuber dry mass 
more than doubled.

A second paper on the effects of eCO2 on tuber nutrient 
composition and toxicity is currently in preparation.

Rosenthal, D.M., R.A. Slattery, R.E. Miller, A.K. Grennan, T.R. Cavagnaro, 
C.M. Fauquet, R.M. Gleadow and R. Donald. (2012). Cassava about-FACE: 
Greater than expected yield stimulation of cassava (Manihot esculenta) 
by future CO2 levels. Global Change Biology doi: 10.1111/j.1365-
2486.2012.02726.x

Cassava research in the news



Dr Gerry Rayner (Biology) and Chris Thompson 
(Chemistry) have been awarded $45,000 by the 
faculty to develop inquiry-
oriented learning (IOL) 
initiatives in first year science. 
This project, which has 
endorsement from the ALTC-
funded SaMnet (Science and 
Maths network of educators), 
will form the basis of a larger 
scale IOL grant application to 
the Office of Learning and 
Teaching in 2013.

Dr Gerry Rayner and Dr Juliey Beckman (now at 
ANU), are recent recipients of the 2012 Vice-
Chancellors Social Inclusion Award for their 
development and implementation of programs that 
have supported the transition, progress and 
academic success of students from a range of 
disadvantaged backgrounds”.

Alistair Evans was advanced to a Level C Senior 
Research Fellow. Congratulations Al!

Bruce is changing scenery after 31 years! He can 
now be located next to Fiona in office 108.

Staff News ....

“Lost” Artwork found in
Head of School’s Office

Celia Rosser visited the School on Thursday 3rd May after 
meeting with the Dean. Celia is a renowned Australian botanical 
artist, best known for having published The Banksias, a three-
volume series of monographs containing watercolour paintings 
of every Banksia species. She was extremely pleased to see her 
original work for the cover of one of her other books, Ferns and 
Allied Plants (Betty Duncan and Golda Isaac), hanging in the 
Head of School’s office. She was not 100% sure where this had 
ended up over the years! Golda Isaac purchased the work from 
Celia in 1984 and donated it to the School of Botany (as it was in 
the mid 80’s).

Born Celia Elizabeth Prince in 1930, she began painting 
Australian wildflowers early in her artistic career. She is a self 
taught botanist through extensive reading and close observation. 
Celia first began painting Banksias after seeing a Banksia 
serrata near her home in Orbost, Victoria. Her first exhibition 
was at Leveson Gallery in Melbourne in 1965, and included three 
watercolours of Banksia species. Two years later she published 
Wildflowers of Victoria.

In 1970, Celia was appointed Science Faculty Artist at Monash 
University. She illustrated Peter Bridgewater’s The Saltmarsh 
Plants of Southern Australia and The Mosses of Southern 
Australia by George Scott and Ilma Stone, the latter containing a 
series of stunning gray pencil drawings of mosses and liverworts.

In 1974 (-1999) she was appointed University Botanical Artist, 
and began the project of painting every Banksia species. The 
project took over 25 years to complete, and resulted in the 
publication of a three volume monograph entitled The Banksias, 
with accompanying text by Alex George. Publication of the final 
volume in 2000 represented the first time that such a large 
genus has been entirely painted.  Celia Rosser believes that 
botanical illustration should be treated as a science, as the 
drawing techniques required for identification of plant species 
must be precise and accurate, and requires considerable skill and 
knowledge of plant structure.

In 1977 she was awarded the Linnaean Society of London’s 
Jill Smythies Award for botanical illustration, and in 1995 was 
awarded a Medal of the Order of Australia. In 1981, Monash 
University awarded her an honorary Master of Science degree, 
and an honorary PhD in 1999.Above: Celia with her “lost” artwork. Top: Beth Gott, Celia Rosser and 

John Beardall enjoy a coffee at Cinque Lire. Photos by Jodie Weller.



Photos of the Month ....

Right: Merrilyn Serong took this lovely 
photo at Karkarook Park, Moorabbin. 
The 40ha park is a reclaimed sand mine 
and includes a 15ha lake as well as other 
wetland areas. Indigenous trees and 
shrubs have been planted, but much 
of the park is grassed. This makes good 
habitat for Crested Pigeons. These birds 
were once quite rare in the Melbourne 
area, but can now be found in many 
suburban parks.

Below: PhD student Mel Klamt took this 
very cute picture of a shy resident of the 
Dandenong Floodplain. This eastern long 
neck turtle (Chelodina longicollis), though 
shy, was inquisitive enough to check out 
our nets and kept an eye on us whilst we 
took ID photos of a fellow resident. 

If you have a great snapshot, or would like 
to suggest one for the next issue, let us 
know at sci-biol-newsletter@monash.edu

We need a JPEG file and a suitable caption 
or story.
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Behavioural Responses to a Changing World: Mechanisms and 
Consequences
Dr Bob Wong, Senior Lecturer at the School of Biological Sciences, and Ulrika Candolin from The University of 
Helsinki, Finland, will officially launch their book later this year.  Behavioural Responses to a Changing World: 
Mechanisms and Consequences is devoted to understanding animal behavioural responses to environmental 
change. Dr Wong said the initial response of many animals to human-induced environmental change is often 
behavioural, which in turn affects species’ interactions, population viability, evolution, and ultimately, biodiversity.

For more see: http://www.monash.edu.au/news/show/behavioural-change-in-the-mating-game

Comb thistles. Photo by Paul Sunnucks.


