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“There is a disturbing theory about the human species that has begun to take on an alarming level
of reality. It seems that the behaviour of the human race is displaying uncanny parallels to the
behaviour of pathogenic, or disease-causing, organisms.
In the case of pathogenic organisms that kill their host, the behaviour is predictable: multiply
without regard for any limits to growth, consume as if there were no tomorrow, and excrete waste
products that grievously harm the host. When this is translated into human terms, it rings with
disquieting familiarity, especially as we relentlessly equate human success with growth,
consumption, material wealth and profit.”
Joseph Jenkins The Humanure Handbook

After making this bold statement, Jenkins goes on to explain that if we are guilty of the above
behaviour, then there are two considerations worth examining.
FIRSTLY, in the process of ensuring its own survival, a pathogen which destroys its host must
develop some means of finding and infecting another host. It could be suggested that anyone who
promotes the continued destruction of natural environments, thus feeding a desire for additional
resources with the aim of maintaining or increasing human levels of consumption, falls into this
category.
SECONDLY, wherever possible an infected host organism will fight back. In humans for instance,
the body’s response to attack by infection is manifest as a marked rise in temperature to mobilise
its inbuilt defences. Jenkins asks … “does global warming fulfil a similar purpose on earth?”
One of the weapons of retaliation for nature is the proliferation of what we humans label pestilence
and disease (with the inference that we need to attack and destroy this enemy). Along the same
thought-provoking lines, Paul Stamets states in his book Mycelium Running, “When we
irresponsibly exploit the earth, disease, famine and ecological collapse result. We face the
possibility of being rejected by the biosphere as a virulent organism”.
He notes, however, that “wherever a catastrophe creates a field of debris … whether from downed
trees or an oil spill … many fungi respond with waves of mycelium. (For) fungi are the grand
recyclers of our planet, the mycomagicians disassembling large organic molecules into simpler
forms which in turn nourish other members of the ecological community. Fungi are the interface
organisms between life and death. What has become increasingly clear to mycologists is that
protecting the health of the environment is directly related to our understanding of the role of its
complex fungal associations … enlisting fungi as allies, we can offset the environmental damage
inflicted by humans by accelerating organic decomposition of the massive fields of debris we
create … through everything from clear-cutting forests to constructing cities.”
In recent years we have witnessed the failure of governments to adequately address issues
surrounding degradation of the environment. The only real hope for achieving appropriate change,
then, appears to come from helping communities (on any scale) to find their own ways of reducing
negative impact on the planet. If we can also share the resulting solutions with our neighbours
world-wide, then hopefully we can find an antidote to the selfish behaviour that has underscored
our past history.

1

Of all the solutions to environmental problems currently being considered, two of the simplest and
most achievable require only that we reduce consumption of manufactured goods and return to
food production and consumption on a local scale.
At the 2008 RMIT Food and Thought MELA both these ideas were explored. Taking as its theme
“MUSHROOMS”, as food, as recyclers and as indicators of the health of the environment, the Mela
introduced us to the plight of an indigenous community in Ecuador whose struggle to preserve their
pristine cloudforest ecosystem from the ravages of international mining interests nearly cost many
of them their lives. Do we care? Do we stop to think when purchasing manufactured goods where
the raw materials have come from? And when such goods no longer seem useful to us, what
happens to them? Even if they have been valued for many years, eventually they become part of
the human waste disposal problem. A problem which Jenkins reminds us, “... nature does not have
a ready solution for. Neither does man.”
However, while man-made waste poses many problems for the natural world to deal with, research
in recent years has shown that fungi and bacteria, as primary recyclers, display a remarkable
ability to adapt to a changing environment. For instance many of the petrochemicals,
pharmaceuticals and pathogenic micro-organisms regularly dumped into the environment can be
controlled by particular species of fungi … this would require identification, multiplication and
subsequent inoculation of the appropriate organism(s) into the affected area. Many readers will
recall that such a process was used to clean up the Homebush site for the Sydney Olympics. In
many instances, but not all, the required fungus or bacteria will already be present on site, but may
not exist in great enough concentration to deal with the environmental insult. Therefore laboratory
culturing becomes an important means of matching solution to problem.

At the aforementioned Mela, Dr. V. Kaviyarasan (Kavi), a mycologist from Chennai, India,
introduced us to some of the research that he and others world-wide have conducted into the role
of fungi in biodremediation.(see Appendix 1) The potential appears to be enormous. However, as
Stamets cautions in his aforementioned book, a lot of the promising laboratory results have yet to
be tested in the wider environment. Perhaps the Coleraine Fungi Group can make a contribution in
this area.

2

In fulfilling their role as recyclers of natural materials, fungi, like all other living organisms need to
reproduce. The fruiting body of certain species has been favoured by man for millennia as a
welcome food source. However, the shrinking natural habitat of many of the world’s edible
mushroom species has prompted various enterprises aimed at providing conditions suitable for
intensive culture of this foodstuff.
As an example of such an enterprise, the Mela also introduced Parsuram Sharma-Luital (Parsu)
and the work he undertook in creating a small-scale mushroom-growing facility at CERES
Community Environment Park in Melbourne. He has taught a number of community groups how to
set up a similar business, growing Shiitake mushrooms outdoors on logs the way they are
traditionally cultivated in Japan (see Appendix 2). Intensive cultivation of Oyster and Swiss Brown
mushrooms under climate-controlled conditions is also part of the CERES project.
Thus the Mela, while asking us to consider the negative impact that human activity often has on
the environment, nevertheless offered participants some ways to address the problem.
So a small group of local mushroom enthusiasts began to talk. And while talking we discovered
that Dr. Kavi and Parsu were both interested in being part of our own local solution to the problem
of an increasingly polluted environment and the associated reduction in the quality of our food.
Since we were aware of the Handbury Fellowship initiative which provides funds for local research
projects that support and enhance community on a social and environmental level, it was decided
to submit an application. In mid November 2008 we were advised of our success.
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THE PROJECT
Calling ourselves the COLERAINE FUNGI GROUP, we had decided to make our target the
establishment of a mushroom-growing enterprise in Coleraine, a community of approximately
1,000 residents who had already demonstrated a willingness to think about social and
environmental issues at a township scale, and to look for non-traditional solutions.
Only one member of our group had any previous knowledge of Australian fungi, although we were
all aware that fungi are an important part of a healthy ecosystem. Another group member had been
trialling micro-organisms (including fungi and bacteria) on-farm for several years to improve soil
and animal health. Beyond this, our knowledge of fungi was very limited. But all that was about to
change.
In implementing the Handbury Fellowship we were very grateful for the assistance of staff at RMIT
Local/Global Institute who helped us secure the services of two key mentors in the project. The first
was Dr. Kaviyarasan whom we met at the Mela. Dr. Kaviyarasan is senior lecturer in Botany at the
University of Madras, Chennai, India, where he oversees both undergraduate and graduate
students. His own research is wide-ranging, he has recently produced an e-book on the Agaricales
of South India, and with his family has also cultivated edible mushrooms. Thus we were gifted with
a friend who was able to teach us so much more than we could ever have discovered on our own.
The most important part of what Dr. Kaviyarasan was able to show us involved the setting up of a
temporary laboratory in order to learn the sterile culture of various fungi. Learning the techniques
that are involved in culturing mushrooms both from the wild and from commercially available
species enabled us to envisage Coleraine as the future centre for production and distribution of a
wide variety of fungal material for use within the region.

Culturing mushrooms

Production of grain spawn

Most small-scale growers of edible mushrooms in Australia are obliged to import spawn from
overseas because they lack either the understanding or the wherewithal to culture their own.
Although there are a few locals who wild-harvest at appropriate times of the year, the general
population is very wary of trying any mushroom that doesn’t have a proven history of being safe to
eat. Very sensible. But since there are only a few Australian fungi that fall into this category, we
tend to rely on cultivated mushrooms to satisfy our desires. Nearly all the gourmet mushrooms in
commercial cultivation originate in Europe, North America or Asia.
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Importation of spawn for cultivation is an expensive and highly regulated process, so by learning
how to bypass this step, we have gained a considerable advantage.
One member of our group
found several edible species
growing locally (two native,
one introduced) that we will
try to grow on to fruiting
stage. However, unlike the
gourmet
mushrooms
commonly cultivated, there
is very little literature
concerning research into the
specific cultivation needs of
such species. It will be up to
us to conduct our own trials.

Lactarius deliciosus

Morchella sp.

Our laboratory work was greatly enhanced by the generosity of Coleraine Veterinarian David
Williams. Allowing us unrestricted access to a sterile space, plus equipment (including autoclave
and microscopes), ensured that the results we obtained were worthwhile. Although we needed to
purchase some specific mycological equipment of our own, we were also fortunate to be loaned a
quantity of laboratory glassware by Monivae College during our initial period of research. Later on,
when we had determined which equipment we would need in order to maintain the research, we
purchased our own. Dr. Kaviyarasan also supplied us with numerous essentials that we were
unable to source in time for the project.
Such generosity from locals not specifically involved in the project enabled costs to be kept to a
minimum. It also helped us to maintain our ideal for the Fellowship of using local skills, knowledge
and material resources. On this theme we have been asked why we needed to invite Dr.
Kaviyarasan from India to work with us. Surely, it is reasoned, there are individuals in Australia
who have similar skills. This is a valid query, but the multiplicity of skills which Dr. Kaviyarasan
brought to the project are unlikely to be found within any one individual at a local level. In addition
Dr. Kaviyarasan also believes in the ethic of empowering small communities to help themselves
achieve local sustainable food production and work towards a healthy environment. Dr.
Kaviyarasan has been researching mushrooms in the Kolli Hills near his home city of Chennai and
has already begun to engage the local community in realising the need for preservation of their
indigenous species.
The project began with the establishment of a temporary laboratory. In addition to members of the
Coleraine Fungi Group, we invited several interested locals to learn the technique with us. This
gave us a broader perspective on whether or not the techniques could be understood by people
who had no previous experience in laboratory work. Although we found the process awkward and
in many cases considered ourselves to be “all thumbs” nevertheless we did manage to
successfully culture some of the fungal species we tried. Our success rate was clearly not even
close to Dr. Kaviyarasan’s but it did allow us to feel confident that with a lot more practice we might
manage to consistently achieve the desired results.
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Once we had successfully cultured a variety of gourmet and wild-harvest fungi, we needed to bulk
up the mycelium on a prepared substrate to anticipate the final stage wherein edible mushrooms
would be produced. This involved the creation of an incubator to maintain materials at a constant
temperature. Yet again, David Williams came to our rescue by converting an old ‘fridge with a
couple of light bulbs and thermostat wired in. This became a sizeable incubator that has served our
needs very well.

Refrigerator modified to work as an incubator

Although we had succeeded in culturing mycelium of about a dozen
different mushroom species, we chose to concentrate on Oyster
mushrooms (Pleurotus ostreatus) for the next stage of the process,
because they are generally considered the easiest mushrooms for
beginners to work with. Using locally harvested wheat straw as
substrate (already of proven value in growing oyster mushrooms)
we aimed to construct a suitable growing room to provide the
necessary controlled conditions known to favour growth of this
particular species. Growing rooms need to be insulated in some
way so that the internal temperature, humidity and light can be finely
regulated, while also enabling the passage of filtered air which helps
minimise bacterial or mould contamination (fungi are not the only
organisms that flourish in a warm, moist environment). We were
aiming to use only local materials in constructing this facility so that
it would be easily replicable by other would-be mushroom growers.
Spawn culture blocks in incubator
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Living in a farming district means that hay is
readily available so it was decided to use this as
the insulating material. A metal frame was welded
from second-hand pipe, shelves installed using
wire mesh (which allows the necessary air flow
around growing fungi) and the whole unit covered
with small straw bales. A small opening was left to
allow access for monitoring, and the growing room
sited on a sloping concrete slab to allow water to
drain away. Inside we placed a humidifier of the
type commonly used by parents to help young
children with asthma breathe easier. Fungi
comprise 90% water and thus need to be grown in
a very humid environment.
Temporary growing room

The initial trial showed promise. The humidifier not only filled the chamber with moist air but also
seemed capable of keeping the temperature at around 24ºC, which is ideal for oyster mushroom
growth. At first we wondered how it would be possible to provide fresh air flow under these closed
conditions. Simply opening the room up to natural air currents had the potential to introduce too
many contaminants, because fungal and bacterial spores are everywhere in the air, without us
normally being aware. Commercial mushroom growers use a sophisticated series of filters of
reducing size to eliminate the possibility of contamination from outside. But such systems are
expensive. Annoyingly, in order to enable the humidifier we were using to keep temperature and
moisture levels within the critical range, it was
necessary for the growing room to be kept closely
sealed at all times. With our very amateurish grow
room we seemed to have reached an impasse.
However, while investigating the cost and relevance
of hydroponic technology to our project, we realised
that plants could provide the necessary air
exchange. During daylight hours, plants can provide
O2 to meet the respiration needs of fungi, while also
using CO2 given off by the latter. So a couple of
plants, which NASA experiments of the 1960’s had
shown to possess marked transpirational ability,
were added to the grow room.
Keeping spawn culture blocks warm and moist

When mushroom mycelium is bulking up in the incubator early on in the cultivation process, it
thrives in the confined space of the culture ‘block’ which allows the level of CO2 it is giving off to
reach a high concentration. Once a critical level is reached, the initiation of primordia begins. In the
wild this is the stage when the mycelium is expanding within the soil or under the bark of trees in a
restrictive environment. Responding to changes in temperature, moisture and light that occur with
the different seasons, the fruiting body is then set to emerge at the best time to support its growth.
After all, although humans and other creatures are appreciative of this tasty food source, the
fungus is merely responding to environmental triggers to reproduce itself, thus ensuring survival of
the species.
Under the controlled conditions of the incubator, the appearance of primordia beneath their
confining package is the signal for the technician to provide the fungus with a ‘shock’ or artificial
trigger (achieved by immersing it in cold water for 24 hours) and then to place the package in the
growing chamber where greater levels of oxygen, light and moisture will be provided. This is an
attempt to emulate what the natural environment automatically provides.
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Primordia formation usually occurs when the growing substrate has been fully colonized and the
whole growing mass looks like white cottony fluff. It is fortunate that oyster mushrooms are very
forgiving of less-than-ideal growing conditions, because we were finding it difficult to provide them
with a stable environment. The humidifier being used was adequate while running, but because it
is not designed to be used continuously, it was decided to turn it on at 6p.m. and off at 6a.m.
During the day, its action was supplemented with hand-misting (a technique used by most home
growers overseas). Since at this stage of their growth Pleurotus prefers 85-90% humidity, the
outcome was that mushroom growth was patchy. But at least we HAD succeeded in growing our
own mushrooms. The issue of quality and quantity could be addressed next time.

Patchy growth of Oyster mushrooms

Temperature control was also proving to be difficult because of the
wide variation normally experienced in southern Victoria. For
instance there was an occasion when we had 2ºC overnight
followed by 20ºC daytime temperature two days later. We were also
experiencing our first really cold winter in many years. However the
Pleurotus coped, and proved that it can happily grow by itself if
provided with only some very basic needs. This discovery was
reinforced when its growth was later tested outside the chamber.
Oyster mushrooms are considered high-quality edibles with some
medicinal value, but they are also first class mycoremediators.
Research by Stamets and many others has shown them capable of
cleaning up a vast range of man-made wastes, from sewage to oil
spills to dioxins and other neurotoxins. So the growing blocks from
the first flush of mushrooms was bulked up into hessian bags and
placed in a household greywater outlet in a manner similar to the
way sand bags are employed in flood situations.
It was springtime here in southern Victoria and the mushrooms
fruited again within a few weeks. However, this fruiting taught us
another valuable lesson. Birds, insects and slugs like oyster
mushrooms just as much as humans do and the fruits were nibbled
and pecked soon after they emerged. One of the advantages of
intensive cultivation of gourmet mushrooms is that the grower can
usually expect several flushes (crops) from the one inoculation. In
the future, a number of simple options, such as mesh-covered
frames to protect the growing fruit bodies, will be explored. However
the appeal of fungi to a wide array of organisms should come as no
surprise since fungi are part of the natural ecosystem which sees
everything become ‘consumer’ or ‘consumed’ in it’s turn. Oyster
mushrooms are a ubiquitous species world-wide and although the
variety we were using came from a commercial source, we hope
eventually to find local specimens that we can culture. They should
be even better adapted to our climate.
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Oyster mushroom
Pleurotus ostreatus
From the Greek ‘pleuro’
meaning lateral or
sideways (in reference
to the way this
mushroom grows).
The species name
‘ostreatus’ refers to a
perceived similarity to
oyster shells.
Natural Habitat:
Found throughout much
of the temperate world
on trees and fallen logs,
especially in sheltered
environments such as
valleys. Saprophytic
and sometimes
parasitic.

In addition to trialling oyster mushrooms, we attempted to grow Shiitake on sawdust substrate.
Shiitake are indigenous to the northern hemisphere and are a little more exacting in their growth
requirements. In fact, too exacting for the set-up we were using. So we needed to improve control
of the growing conditions. Commercial horticultural humidifiers cost around $800 - $1,000 and are
designed to service quite large areas so such a purchase did not seem to be worthwhile pursuing.
Even another room-sized humidifier to be used in alternation with the one we had would have cost
several hundred dollars. Thus it was decided to risk using our current humidifier at a more constant
rate. Although this helped raise humidity levels a little the problem of temperature variation still
seemed to have a negative effect and by the time the humidifier had “died’ through overuse, there
were still no signs of Shiitake mushrooms in the growing room. The substrate block was still in
good condition, however, because when a chunk was broken off the edge, healthy mycelium was
clearly evident. So … back to the research literature.

Shiitake
mushroom
Lentinula edodes
From the Latin ‘lentis’
referring to the lensshaped cap. The species
name ‘edodes’ signifies
edibility.
Natural Habitat:
A native of Japan and
Korea where the
mushroom grows
naturally on the shiia
tree which has
similarities to northern
hemisphere oaks.
Saprophytic.

As noted earlier, Shiitake mushrooms are more exacting than
Oysters in their growth parameters and we clearly had been
unable to control that aspect to an appropriate degree. At the time
we were looking for sawdust to grow the Shiitake on, we had only
two options … pine or redgum. Since most conifers produce
strong resins to inhibit microbial attack, the pine was definitely
unsuitable. So we chose redgum (Eucalyptus camaldulensis) but
discovered subsequently that it was also fairly resistant to
colonization by the Shiitake mycelium. One of the key factors in
successful commercial mushroom cultivation is to keep the
process moving along at a rate that favours growth of the target
species so that contamination from other micro-organisms cannot
overpower it. Research has since shown that poplar (Populus
nigra), which is plentiful in this area, is readily colonized by
Shiitake. So we have begun trialling this.
Another possible reason for failure of the Shiitake to fruit so far is
our lack of experience as growers. As mentioned earlier, there is a
critical time when the mycelium begins to form primordia and
needs to be given a shock treatment before transfer to the grow
room. It was also stated earlier that when the mycelium has fully
colonized the bag it will look to be full of white fluff. Thereafter, the
appearance changes to the dark brown of the moist sawdust
substrate as the mushroom primordia are formed. It is more than
likely that we acted in haste and ‘saw’ primordia where none really
existed. Thus the cold shock was probably premature, and the
subsequent production of mushrooms was never likely to occur.
Later on we tried growing the failed Shiitake blocks in plastic
containers in the house during summer, but they were too
attractive to insects, so that idea was aborted. Eventually the
sawdust blocks were placed into newly-sterilized bags and put
back into the incubator to see whether the CO2 levels would build
up again at a controlled temperature. Unfortunately that did not
work either. The answer to successful indoor cultivation of Shiitake
in our climate seems to lie in the creation of a properly insulated
growing room with automatic temperature and moisture regulation.
We hope to purchase some insulated (refrigeration) panels in the
future.
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LOG INOCULATION WORKSHOP
In addition to working with Dr. Kaviyarasan, we were privileged to have Parsuram Sharma-Luital
provide us with the knowledge for growing Shiitake mushrooms on logs. As mentioned earlier,
Parsu has already taught the technique to other community groups in both Bhutan and Australia.
With his assistance we have established a group of 10 local growers who are trialling the
cultivation of Shiitake on a variety of native trees. One of the benefits and attractions of log-growing
is the ease of set-up and maintenance.
Traditionally, logs of oak and some
other northern hemisphere tree
species are harvested in late
winter/early
spring
when
the
carbohydrate from the previous
growing season is most abundant and
the climate is right to support Shiitake
growth. It takes about 6 months for the
inoculated mycelium to fully colonise
the logs which means they are ready
to fruit in autumn. Since the
mushroom’s natural habitat is quite
dense forest with low light levels and
high humidity at critical times of the
year, these conditions need to be
duplicated as closely as possible in
order to grow quality mushrooms in
our
climate.
.

Selecting logs

The growing set-up created by Parsu at CERES uses a triple layer of 70% shadecloth over a
sturdy frame. Of the 10 potential growers we assembled at our workshop, most were planning on
finding a naturally shaded area to trial their logs, thus keeping costs to a minimum. Some air
movement appears to be critical to reduce the possibility of other fungi or bacteria competing
during the growing phase, but hot dry winds such as we regularly receive in summer create a good
deal of stress. Therefore the grower needs to be able to provide regular water/mist to the growing
area, either through an automatic system or simply a hand-held hose. The literature from various
sources states that the logs require moisture during the stage when the mycelium is expanding
beneath the bark, in order that the protective bark does not dry out and peel off. However many
Australian eucalypts typically shed a layer of bark in the summer once a new layer has formed
underneath, thus maintaining the integrity of the bark’s defences. Although we are following
standard instructions for our first attempt at growing, we are unsure just yet how much impact this
shedding might have on the growth of Shiitake with the tree species we have selected. There will
always be a need for clean water supply though, because Shiitake require a high level of humidity
around the growing mushrooms once they have emerged through the bark.
One of the principle ideas for this Handbury Fellowship project was to investigate ways of
establishing a mushroom-growing enterprise using only local “wastes”, whether that be agricultural,
horticultural or manufactured. One of the worst things we humans do is to strip resources from the
natural environment to feed the desires of non-local populations, transporting raw materials vast
distances to enable “economically viable” activities to continue. We definitely did not want our
proposed enterprise to be based on such a model. So although we are aware of a source of highquality oak trees in Gippsland, we prefer to trial local species of trees (both native and introduced)
to determine what Shiitake might adapt to.
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Work in progress

Parsu’s original trials had identified a few tree species that grow abundantly in our region as good
candidates for Shiitake growth, although species such as poplar will only support growth for 2-3
years as opposed to 4-5 years with oak. However poplar is a local weedy species that regrows
from cut stumps, so if we are willing to accept a lower production level, we can have an almost
limitless supply of logs which leaves our more important natives to provide their wide range of
ecosystem services. Unfortunately, one problem that arose during Parsu’s original trials was that
the poplar logs dried out rapidly so they may not prove worthwhile persisting with. We have yet to
determine whether the edible and/or medicinal value of Shiitake grown on poplar is equal to
Shiitake grown on oak. Likewise for sugar gum and other natives that are available locally.

We began the log inoculation workshop using imported dowel spawn from America (requiring a
special permit) because we have not yet reached the stage where we can produce our own. But
we are assured that it is entirely possible once our skills in sterile technique improve. With ten
participants from the local region we inoculated enough logs for each participant to take some
home. Electric drills were used to make a regular series of holes all over the log, spawn dowels
were hammered in and the top of the holes, plus ends of logs, sealed with beeswax.
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Stage 1: Drilling holes over log surface

It took several hours for the participants to work through the pile of logs we had gathered, trying to
drill the holes accurately so that the dowels would make a tight fit. If the hole is too big for the
dowel, there is a risk that the molten wax poured over it will run down the edges of the hole and kill
the mycelium on the perimeter. We now have a minimum of 6 months to wait before any signs of
mushrooms will be visible. If all goes to plan, the logs will undergo a cycle of cropping and resting
phases over several years before they will need to be replaced. However our intention is to
continue trialling various locally-available tree species in coming years to increase our knowledge
of the Shiitake’s growth requirements. We are hoping also to expand our network of growers …
several local secondary schools have shown interest in incorporating mushroom growing into their
horticulture programmes.

Stage 2: Hammering in dowels

Stage 3: Sealing dowels with wax

12

The logs we inoculated were:
Eucalyptus cladocalyx
E.occidentalis
E.maculata
E.leucoxylon
Quercus robur

Sugar gum
Flat-topped Yate
Spotted gum
Yellow gum
English oak

All were readily sourced on-farm, mostly from shelterbelt plantations. The few Oak logs found
locally will provide a useful comparison for the native species under local conditions.

There is also the possibility of trialling other local mushrooms that grow naturally on logs. One of
these is Trametes versicolor, a ubiquitous species that research has shown to have both medicinal
and mycoremedial credentials. During the project, we found what may turn out to be a sample of
this fungus growing in nearby woodland, but we are still waiting on results from the National
Herbarium in Melbourne for confirmation of identification.
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The possibility of using indigenous fungi to help in the maintenance and restoration of native
habitat is another outcome from our research. Several members of our group have been
volunteers in the local conservation/Landcare movement and realised that many of the difficulties
associated with maintaining healthy remnant vegetation could hinge on fostering the presence of
appropriate fungal species. For this reason we made several field trips with Dr. Kaviyarasan,
whose visit was timed to coincide with the anticipated flush of local fungal species following winter
rains. Three different sites were identified where we might expect a variety of species, and we
were not disappointed.
Kavi warned us before we left for the field that fungi deteriorate rapidly once they are picked and so
it is best not to collect more than a dozen specimens before heading back to base. But being
unaware just how much work awaited us in the process of noting down all the characteristics of
each specimen, we got a bit carried away by all the bizarre shapes and colours of the fungi we
were discovering and on one trip collected more than 50 specimens! That was a serious mistake.
For about a week afterwards every possible surface of our living room was covered with fungi of all
descriptions, in various stages of drying (or dying). Pages of notes (each identification can take up
to 1 hour, especially for novices like us), with strange new descriptive terms and references from
detailed colour charts, were strewn across the floor (see Appendix 3). It became difficult to move in
or out of the room without disturbing specimens and I was more than a little concerned that we
were sitting amidst what must surely have been a large number of airborne spores. Also, many of
the mushrooms were probably poisonous!

A lot of the knowledge we have gained about fungi in the past 12 months has come from
researching the work undertaken by Paul Stamets in Washington state U.S.A. His generous
publications give explicit details of mushroom growth requirements for most of the gourmet species
currently grown commercially, plus they provide a great deal of information on how to use fungi in
bioremedial work (mycoremediation). It was this latter concept which really piqued our interest
during the project. There is very little information about anything similar being undertaken in
Australia. It is quite possible (even probable) that government and other scientific groups are
working on these issues, but at a local and regional level there is no evidence of this. We were
keen therefore to implement some of what we were discovering. The preliminary trial of oyster
mushrooms in the household wastewater outlet is a forerunner of what might be possible to
achieve on a bigger scale at the Coleraine Wastewater Treatment plant. We are currently
negotiating with Wannon Water for a permit to undertake a study.
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Prior to commencement of our project we had contacted the National Herbarium in Melbourne in
the hope of gaining some knowledge about local species of fungi. There has been a FUNGIMAP
project running throughout Victoria (now nationally) since 1966 aiming to record a growing number
of target species to help determine their distribution. It appears that there are an enormous number
of Australian fungi not only waiting to be named, but it is believed that so far only a small
percentage of Australian species have even been found.
Mr Tom May, mycologist at the Herbarium, offered to help with identification of anything we might
find during our field trips. Later we were asked to submit all our specimens for possible lodgement
in the official collections. There are a number of specific requirements that need to be met before a
specimen will qualify for inclusion in official records, and being unaware that our dried specimens
might eventually find a home at the Herbarium, we had not paid any attention to such detail. For
instance, specimens need to show where possible, the different growth stages from juvenile to
adult because very often considerable change takes place which can provide key information for
identification. In addition, where a species is very tiny, a substantial number of individuals need to
be collected to provide enough material for on-going taxonomic study. For these reasons alone
many of our specimens were inadequate, and some of them had also deteriorated before they had
been properly dried, due to overenthusiastic collection.

Each of the collection sites was visited several times during the weeks after the initial survey, and
we were rewarded with the discovery of an even larger display of curiosities. Our intention is to
keep monitoring these sites in coming years, not only to make a contribution to knowledge of local
fungal presence and distribution, but also to gather material which might be cultured for
revegetation works. It is a lot more difficult to culture fungi from the wild rather than from material
that has been grown commercially under sterile conditions, because of the risk of contamination.
But once a small, well-functioning laboratory is established, we hope it will be possible to refine our
technique to achieve this outcome.
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CONCLUSION
Having been personally committed to the Permaculture model expounded by Mollison and
Holmgren for nearly 25 years, I see the need for people to reclaim the power to produce their own
food at a local level. This applies not only to communities whose resources have been blatantly
plundered by commercial interests, but also to everyone living in developed (some say overdeveloped) countries where food quality is insidiously lowered by all sorts of unsustainable
practices. If the overwhelming use of artificial fertilisers, pesticides and herbicides in commercial
agriculture/horticulture doesn’t spur people on to at least try to grow some of their own food, then
the realization that multinationals now also control the supply chain should. By buying up grazing
and cropping land, abattoirs, supermarkets, and most of the other associated food production
systems, a small number of people (seemingly motivated purely by profit), have gained excessive
control.
The Coleraine Fungi Group has investigated just one of many ways of reversing this trend. Our
research suggests that it is entirely possible to establish a community mushroom-growing
enterprise in Coleraine … as indeed it would be in many other communities. We have looked at
other small-scale successful projects throughout the world by reading published literature,
searching the internet and talking with both our mentors. Many of the already-established
enterprises exist in undeveloped countries, especially in the tropics and sub-tropics where the
social and environmental conditions are vastly different from those in Coleraine. Yet, while the
details may differ, the underlying concept stays the same. Once people are given the opportunity,
by sharing specialised knowledge and skills with them, they are usually more than willing to take a
greater responsibility for producing their own food. This in turn allows them to achieve some sort of
control over both their health and their future.
By creating a more permanent sterile laboratory space and providing training for several personnel
in appropriate culturing techniques, we should be able to create a viable community enterprise in
Coleraine. The idea is to work initially with only a restricted number of species (e.g. Pleurotus and
Lentinulus) until our skill levels are adequate to enable the regular production of a consistently
high-quality product (mycelial cultures and spawn).
In addition, a well-insulated growing room with automatic control of moisture, temperature and light
needs to be built so that the cultures can be grown on to the mature stage of mushroom
production. Once again there will be a need to train local personnel in order to daily monitor the
growth process. Once regular and consistent production is assured, markets can be identified and
accessed. For instance, mushrooms can be grown to maturity in our own facility before being sold
fresh locally. They can be dried and packaged for sales during down-times in growth flushes. Or
blocks of partially grown mushrooms can be sold to enthusiasts for final growth at home. This latter
market is rapidly expanding overseas. In addition we could culture a wide range of fungal spawn
for use in bioremedial work.
As knowledge, understanding and skill increases, the potential already identified for work within the
remediation/landscape regeneration fields can also be more fully investigated. The immediate
possibility of working in conjunction with a proposed horticultural project at the Coleraine
Wastewater Treatment plant, and a further project involving algae to create biofuels, is currently
being investigated. This would enable realisation of a process whereby human waste is no longer
seen as a problem, but becomes a resource to enable both food and energy production. The final
outcome would be the cultivation of a wide range of foods for local consumption, a modest
generation of fuel, plus the provision of clean water for direction back into local waterways to
maintain important natural ecosystems.
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GLOSSARY

Inoculation

The introduction of mushroom mycelium into a living substrate.

Mela

A Sanskrit word for a festival which on this occasion offered people a
chance to come together and talk about the global diversity of food, and
its importance in everyday life.

Mycelium

A fungal network of thread-like cells.

Mycologist

A scientist specialising in the study of fungi.

Mycoremediation

Using fungi to help restore degraded natural systems by breaking down
toxic waste.

Mycorrhizal

A symbiotic state wherein mushroom mycelium forms on, or in, the roots
of plants.

Parasite

An organism that lives on another living species from which it derives its
sustenance to the detriment of the host.

Primordium

The mushroom at its earliest stage of growth.

Saprophyte

A fungus that lives on dead organic matter.

Spawn

Any material impregnated with mycelium, the aggregation of which is used to
inoculate more massive substrates.

Substrate

Straw, sawdust, compost, soil or any other organic material on which
mushroom mycelium will grow.

