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2005 Daniel McAlpine Memorial Lecture
A Long and Varied Fungal Foray

Gretna Weste

8 Rollins Ave, Kingston, Tas 7050, Australia. Email: weste@dodo.com.au

Abstract. In this lecture I commemorate the outstanding contribution made by Daniel McAlpine to plant pathology.
I take my listeners on a journey through my experiences as a plant pathologist. These include the study of those
fungi which penetrate and decay the wood of Eucalyptus regnans, one of those which causes cereal diseases
(Gaumannomyces gramimis), and a 30 year study of the disease jarrah dieback caused by Phytophthora cinnamomi
in Victorian open forests and heathlands. The innovations for sustaining plant health which were introduced as a
result of this work proved vital to protect susceptible endemic plant species endangered by pathogens.

This lecture is to commemorate Daniel Mc Alpine;
why? Because he was a giant in dealing with the rusts
and smuts. According to E.C. Large, the greatest single
undertaking in the history of applied plant pathology was
the attack on the rust diseases of cereals. And who led this?
A Scot, Daniel McAlpine, who was appointed in 1890 as
consulting vegetable pathologist to the Victorian Department
of Agriculture. Rust epidemics were more disastrous than
fire or flood. The staple food of Western Civilisation
was destroyed. In Australia in 1889 the rust epidemic
cost £2.3 million, when that figure meant a fortune. Similar
stories occurred in all wheat producing countries when spring
was wet and summer was humid. Rusts were said to cause
the rape of the earth; after all, the spores only take 3 weeks
to reach Australia from America. How was the disease
tackled? With intensive rust investigations, conferences and
life cycle studies. These had demonstrated the role of the
barbery in black stem rust but many farmers still furiously
disputed this. The role of wild grasses growing among
crops was not understood. Natural mutations produced
wheats resistant to rusts, but these were not always favoured
for wheat grain production. McAlpine made enormous
progress with his investigations. He produced 226 papers
and 6 books, including one on rusts, one on smuts and one on
general plant pathology. The Australasian Plant Pathology
Society has been sponsoring this lecture for many years to
commemorate the work of this eminent plant pathologist
in Australia.

I will now describe how life as a plant pathologist has
changed during the course of my career. The theme of
this conference is ‘Innovations for sustaining plant health.’
The innovations with which I was associated will now be
historical and may, therefore, seem quaint to modern eyes and
ears. Sixty years ago where did a female plant pathologist

work? My first position was as a research officer to study
wood-destroying fungi in mountain ash (Eucalyptus regnans)
forests for the Forests Commission of Victoria (Fig. 1f ).
I was 21, had just graduated with a shared exhibition, 1st class
honours and a Master of Science at the salary of £150 p.a.
However, positions were rare and I was promised rapid
promotion, and I believed it. In those days, PhDs could not be
obtained in Australia, only overseas, but this was 1939 and
World War II was about to erupt, so overseas travel was just
not available.

A prerequisite for the research job was that I had to serve
in the Forestry library for 8 months while the librarian was
travelling (Fig. 1a). The library was the escape route for
the Chairman of the Forests Commission, an accountant
with no understanding of science. His favourite cliché was
that Nature abhorred a vacuum. On passing through the
library, he would greet me in a very charming manner
then ask ‘You are learning typing and shorthand, Gretna,
aren’t you?’

My laboratory was a tiny room shared with a forester.
A year or so later, when my research programme was
progressing well, I approached the all powerful secretary with
my letter of appointment and enquired about the promised
rise and was told “Not for you! You are on the maximum for
a temporary typist”. I insisted that I was a research officer
and produced my letter of my appointment to prove it. I was
told that my letter was not worth the paper it was written on!
Appalled, I appealed to the Public Service Commissioner.
He inspected the laboratory, looked at my experiments, my
equipment, microscope, and cultures and reported ‘Yes, she is
a temporary typist’. So I left. In the meantime, I had married
and in those days it was illegal to employ a married woman
in the Victorian Public Service! I investigated two problems
during my 3 years, the first being the fungi which caused
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decay in living trees in wet forests of Eucalyptus regnans
(mountain ash).

My innovations to sustain plant health were as follows:
I isolated the fungi from decayed wood and from the
associated fruiting bodies in living trees, identified them,
and inoculated blocks of mountain ash wood kept moist
and sterile in preserving jars to reproduce the decay
(Fig. 1b). Ten months later I isolated from the decay
induced in the block, compared these isolates with
those originally inoculated just to prove that these fungi
actually caused the rot and where possible identified them
(Fig. 1c).

The second problem was how to preserve the mass
of young saplings killed by the 1939 bushfires for later
use as pulpwood for paper production (Forest Commission
Reports). I reasoned that the saplings needed to be kept
continually wet or continually dry to remain sound, so the
saplings were stacked in or next to the creek and sprayed
continuously with water (Fig. 1d). This innovation was
entirely successful (Anonymous 2005).

In summer months logs need to be kept wet to prevent cracking and drying.

Spray visible

Water hose
lines

Cracked dry logs give a poorer recovery of sawn timber and contribute
substantially to wear and tear on equipment.
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Fig. 1. (a) Gretna Weste in Forests Commission research laboratory with experiments and equipment on shelves. (b) Sterilised jar containing two
blocks of Eucalyptus regnans kept moist through wicks conducting water. (c) White rots, pocket and stringy, in blocks, were cultured and identified.
(d ) Pulpwood salvaged in 1940, sprayed with water for preservation from checking and fungi. (e) Germinated ascospore of Gaumannomyces graminis
penetrates wheat root hair cell wall.

Obviously, neither study for a PhD nor employment was
available, so I retired from professional life to produce a
family and a garden.

Post World War II, Professor Turner, then head of
the Melbourne University Botany School, Dr MacLennan,
Associate Professor and Peter Thrower, the lecturer in
Mycology and Plant Pathology, kept inviting me to join
the Botany Staff. Why? No virtue of mine, but additional
staff were needed to cope with the returned service men.
I accepted when my children were in secondary school.
I was offered a full time position as a Senior Demonstrator.
My tasks were to prepare the cultures and help with the
practical classes for both Mycology, Plant Pathology and for
Biology. I was also expected to investigate and eventually to
complete research for a PhD, now available in Australia. The
subject suggested for my research was a cereal disease called
‘take-all’. Was it a serious disease? There was great confusion
with Barley Yellow Dwarf, a virus disease. Soon I was
lecturing in Biology 1, although still classified as a Senior
Demonstrator, and that is how it would have remained but for
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Fig. 1. ( f ) Fruiting body of Piptoporus australiensis, a cause of white pocket rot in wet forests of Eucalyptus regnans. (g) Map of Victoria with
areas of open forest and heathland infested with jarrah dieback, caused by Phytophthora cinnamomi. (h) Leading Victorian plant pathologists in
1969 with the author. L to R, Peter Jenkins, Agriculture Department, Professor Stubbs, Agriculture Faculty, Dr Geoff Marks, Forests Commission.
(i) Students who studied jarrah dieback with me in the Grampians, western Victoria in 1970. L to R, Dave Cahill, Peter Dawson, Jill Kennedy.
( j) Students studying the endangered resurrection plant, Borya mirabilis, in the Grampians. L to R, Megan Hewett, Noushka Kitchener with Gretna
Weste. (k) A workshop in the Brisbane Ranges, 4th International Plant Pathology Congress, 1983. Professor George Zentmyer, a Phytophthora icon,
at rear, 3rd from R behind author.

my colleague, Dr Olive Lawson, also a Senior Demonstrator,
who was asked to lecture. Olive knew her rights, and stated,
‘No lecturing without reclassification.’ We both became
Assistant Lecturers.

Were the symptoms in cereals, such as whiteheads
(empty ears), lodging (collapse of the plant), and death of
a whole area of wheat really due to the take-all fungus,
Gaumannomyces graminis, or were they caused by the
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Barley Yellow Dwarf virus as some of the state pathologists
maintained?

My innovations for sustaining plant health were many.
Starch gel electrophoresis of the proteins of the take-all
fungus revealed that several varieties of the pathogen existed,
that which attacked oats being quite different from that which
attacked wheat and barley Ascospores were a vital factor
in the life cycle (Fig. 1e). Peter Thrower was the first to
produce these spores in culture on a minimal, chemically
defined medium. In experiments with crossed gradients of
light and temperature, I showed that blue light was an absolute
requirement for spore production on such a chemically
defined minimal medium and also on a wheat plant. This
pathogen does not live in the soil, but only in the cereal,
producing ascospores only in blue light on the dying host;
consequently, if the new seed is sown on infected stubble,
infection will occur through root hair or root tip. This was
new to science. I found spore types not previously recorded
and examined enzyme production.

In field studies, I rapidly learnt that glasshouse conditions
bear no relation to a wheat paddock and built an insect-proof
tent in order to house test plants outside. Experiments showed
that the symptoms of empty ears (whiteheads), lodging (plant
collapse) and large bare patches in a wheat paddock were due
to the take-all fungus and not due to the Barley Yellow Dwarf
virus or any other agent. During my research, Dr Thrower
left the department. I needed a supervisor. Who? Professor
Turner agreed to be that, provided I never asked for help,
because he knew nothing about the subject!

My PhD was awarded in 1968 and 12 papers were
published on this work. We had one great advantage over
modern plant pathologists. There were typists who typed our
handwritten drafts!!

Life as a plant pathologist entered a new phase. In 1969,
the Professor of Agriculture at Melbourne University insisted
that since take-all was an agricultural problem, I should leave
it to the Agriculture Faculty. In that same year, 1969, jarrah
dieback was first recorded by Podger and Ashton (1970)
on seven small shrubs in the open forest of the Brisbane
Ranges in Victoria. I began 30 years of research on jarrah
dieback on defined quadrats in Victorian open forests and
heathlands (Fig. 1g).

The open forest of the Brisbane Ranges had dying grass
trees. Since it was then a State Forest, I asked the Forest
Pathologist, Dr Geoff Marks to inspect it (Fig. 1h). He came
with the Director of Research and the Director of Forests.
They roared with laughter. ‘Gretna is worried about a few
dead grass trees.’ However, they dug a trench across the
drainage line at my request in order to prevent the spread of
the swimming spores. Murphy’s law operated even then. More
than 200 mm of rain fell that weekend and the swimming
spores of the cinnamon fungus (Phytophthora cinnamomi)
swam happily across the trench ignoring all fungicide, and
the jarrah dieback disease spread unimpeded down hill.

Most of my audience will know that P. cinnamomi is not
a true fungus, but a water mould more closely allied to
certain algae.

Peter Taylor, whom many of you know, was my first
research student. He was enthusiastic and original. He
camped on the job and we got through a lot of work. The
forest was wet and boggy in 1970. Only a thin soil crust
separated our 4WD from the wet porridge-like sub-soil. Hell
hath no fury like that of the man in charge of the Geelong
Water Works forest when, trying to free the Botany School
Land Cruiser, he sank his own. Disease spread rapidly on
those shallow lateritic soils that were similar in many ways
to those of the West Australian jarrah dieback areas.

The cinnamon fungus caused dieback disease on the
deep sands of Wilsons Promontory, first appearing around
Corner Inlet, where all the swamp heath, grass trees,
a stand of 400 sapling Banksia serrata and the few
stringy bark eucalypts disappeared on the slopes leading to
Millers Landing.

We began propaganda. Why? Gravel movement, road and
bridge building, and indeed any off-road vehicular access
spread disease through open forest and heathland all over
Victoria. In 1972, National Parks organised a seminar to alert
foresters and road makers but council engineers ignored it.
From 1972 onwards, a succession of research students all
contributed to our knowledge of which plant species were
susceptible and which resistant, as well as investigating what
controlled disease fronts.

At this stage, scientists from Plant Industries, C.S.I.R.O.
Canberra and Forestry, A.N.U. claimed that P. cinnamomi
was a common component of Australian soils and produced
disease only when the soil was disturbed. This introduced
an exciting element of controversy. We did not believe it.
Why? Our evidence was that the addition of a pathogen
foreign to our soils was responsible. How to prove which
was true? I disturbed the soil, i.e. loosely forked the soil,
in several one metre quadrats, and then added a slurry
of washed mycelium of the pathogen to some. Some time
later, dieback symptoms such as dying grasstrees, appeared
in the open forest downhill from the quadrats, but only
from those to which the pathogen had been added. I re-
isolated the pathogen from the dying grass trees, and so
tested Koch’s postulates in the field. Not deterred, the
Canberra folk claimed to have isolated P. cinnamomi from
areas where no man had ever trod. They gave the map
reference and published all this in a British scientific journal.
Two Australian mathematicians from A.N.U. who were
also bush walkers read the article and exposed the area
as used for gold mining, cattle grazing and bush walking
and wrote to the editor of the journal. I was given their
research grant, and received some obscene letters. Never a
dull moment!

Where next? The next open forest to develop symptoms of
Jarrah dieback was that of the Grampians, and Jill Kennedy
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was the research student to cover this very special region
in which grows 20 endemic species. If susceptible, these
now became endangered. However, they were in the expert
hands of young Dave Cahill and Peter Dawson whom you
know (Fig. 1i). We stayed at Forest Lodge, the camp for the
road workers. It provided shelter where we could work at
night, although without electric light. Peter brought his guitar
and sang for us. The pathogen had enemies, soil microbes,
but these were relatively few in soils of open forest and
heathlands. Why? These soils had low organic content, and
hence little energy for the microbes.

Our innovations for sustaining plant health included
a multi-disciplinary approach, common now, but rare
then. We involved biochemists such as Dr Bruce Grant,
who gave enormous help to Dave Cahill and me and
nuclear physicists who devised tests to detect mineral
deficiencies in diseased plants. Comparative enzyme studies
showed that P. cinnamomi was unusual in producing
pectin transeliminase.

In 1982, I retired (officially). In 1983, I became organising
chairman of the 4th International Conference of Plant
Pathology, and that was a full year’s work (Fig. 1j). As a retired
plant pathologist, I moved away from laboratory work and
into the field. We had a new innovation, the Global Positioning
System. As a result, the exact location of every plant in our
plots and, therefore, of all our data is accurately recorded.
These plots and the data we recorded from them are now
used by Parks Victoria and others (Weste et al. 2002).

I was able to show for the first time that the disease
called jarrah dieback was a finite cycle. When the pathogen
had destroyed all susceptible plants on a diseased site, it
did not survive in the soil, but died out. Susceptible plants
then regenerated from seed dormant in the soil, but rare and
endangered plants were so classified because they do not
produce fertile seed and hence do not regenerate.

I studied two root pathogens. What did they have in
common? Both were necrotrophs. They penetrated and killed
living cells, absorbing nutrients from them, but neither
persisted in the killed tissue. The two pathogens, one causing
take-all in cereals, and the other responsible for jarrah
dieback, killed the host, but did not survive in the soil.
Dave Cahill demonstrated that in jarrah dieback, the pathogen
activated hormones that prevented water conduction and the
host died of drought, whereupon the pathogen disappeared.
The only survival occurred in gravel free of organic material
and, therefore, of soil microbes.

We, that is I and my students, moved into the role of
protecting endemic species within each region. Endemic
species may become endangered when infected by the
dieback pathogen if they are susceptible. Within the Brisbane
Ranges, Des Peters and I tested and found four endemic
species that were susceptible and at risk of becoming extinct
in diseased forest (Peters and Weste 1997).

Within the Grampians, there are 20 endemic species. We
plotted the location and checked the risk to each of these from
jarrah dieback (Hewett 2001). As an example, I shall briefly
mention the work with the critically endangered pincushion
lily, Borya mirabilis, which grows in clumps of plants that
look like tiny grass trees (Reiter et al. 2004). This is one of
the resurrection plants. During hot and dry periods, the leaves
turn a brilliant orange, then become straw-like and brittle. The
leaves green up again when the weather becomes favourable.
Previously thought extinct, five small clumps were found
on a rocky peak. The small white flowers do not produce
seed. The plant is susceptible to P. cinnamomi, which has
recently invaded the site. We began a study of this plant at the
Botany School, University of Melbourne (Fig. 1k). At present,
Noushka Reiter is studying the pollination, reproductive
biology and DNA of this species with supervisors Professor
Laurie of RMIT and Neville Walsh of the Melbourne
Herbarium with the aim of increasing its chances of
cross fertilisation, seeding, genetic diversity and hence
of survival.

Conclusion

Be of good cheer, Plant Pathologists! Your innovations to
sustain plant health prevent pandemics and may save people
from starvation.
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