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In the "old” davs of the 1980, lilics and
ITISes were cisy 10 separte Lily Howers ate
radially symmetrical, i.c. they have u central
point and are similar all around it, whereis fris

Howers are bidaterally syrmmetrical, Le. you can

draw a vertical line in the middle and one sid

15 a relection of the other. Furthermore, lilies

have supetior ovirles, Le. within the Hower
while irises have inferbor ovaries, i.e. below
the Hower. Ar this paint some readers will b
SRXNAES 1O Point out Cxceptiona, ¢ K ."."n‘.‘- X214

species, being lilies with inferior ovarnies and
lophwis tarmanrion. being ans irts with radial
CREPIIET Srmien, DEIng an s with radial

symmetry, In more secent times, the lily Eamiky

\ .1||'l"|'l'.l’l! incarc |'1|_H|"| lfl'- DO Irs

has exploded intw numerous new fimilies,

.'.\ulvv,.,l\ I'|L l" ’L‘

ind the Asparagales, with some of the former

which now ut withir

members of the lily family being in borh
orders. Mecanwhile the irises seill form a famils
of their own in the Asparagales (W Ikipedia
216)

;"l' "ma I"V‘,.' W HLlul Way [0 introduce
the family Campyoematacear, which can be
thought of 48 a claslc mixture of traditional
lily and iris, In parvicular, Howers 2re radially
syrvimeteical, but the ovary i inferior. Recent
taxonomic work has confirmed the long-held

view that

this s a distinet Bamily in the Lili




nale Bower. Mot "hil Codlict

o up of fe

ales, It s of Gondwanan origin, and one of
the oldest Bamnilles b the Liliales (Wikipedia
2016). Which may belp to explain why the
four speches in Campynemataceae are shared
only by New Caledonia and Tasmania, New
Caledonia has three species i Campyie-
manthe, with Cumpymema Enenre endemic in
Tasmania

All four species have smull groen Ty-Tike
Howers, arranged In an umbel in Crompyme
murnrthie (Dablgren 1985), and 45 4 raceme {of-
ten 1-Howered) in ( anpynems fneary. In tac,

Campyreemn Lmeatrr could caxily be mistaken

tor an orchid when not in lower, with a dngle

lincar leaf, single Hower stem, all generally less
than 300 mm rall

One of the features of 2ll the species in
Campynemataceae, Is thar Howers are pro
tandrous, meaning thar the male fertile parts
matute before the female parws, [n cach indi
vidual Bower, the anthers marure and release
thelr pallen, while the three elongared stigmas
(stylodial are crowded togesher in the middle

of the Hower. Once the anthers have hinished

[his thy won obisetved | o e tar he brase ol
the petale, Phavo: Phibip Milnes
their sk, the filaments twist and spread, and
the spent anthers often end up ourside the
fower. Ar this point the styladia expand form
ing three distines arms in the centre of the
flower (Lowry et al. 1987), All this choreogn
phy is somewhar spoiled by different Howers
on the same stem being ac different stages
simultancously, so thar Howers can in principle
self-ferrilise other flowen on the same plant
This s compounded by flowers apparently
opening in random order on 3 single stem
Meanwhile flowering within 2 group of planes
i alwo poorly synchronised

Flowets have been described as ficshy or
shiny. In fact, in Campynerma Uneare shiny and
mare Howers can co-exist in a single group of
plants (Collier 2012). This feature is appas
ently Investigared only for Campynemanthe
(Kubitzki 1998). Without prompeing aboit
thix, lan Ferris made a remark that some Bow-
ers ure coated in nectar, and further invessiga-
tion suggests thar this may be cotrect, Perals
and sepals are long persistent, so it ks plausible
that nectar & only produced For o shor period,



leading to some being seen as shiny, Withour &
microscopic investigation of the ﬂ‘.nrphnlu}__')'
we noted recently that the shiny pare of the
petals and sepals tends o be towards the base,
with some stomats or glands towards the tip
of the ;\‘u‘l. We also observed flies and ants
apparently feeding from the shiny base of dhie
petals

Maost of my prior observations of ( Ampyne-
it lineare have been in the alpine and sub-
alpine areas of Tasmania. There are abso plenty
af reconds 4t sea leved in the south west. Thete
was also o weray record in the Natural Values
Athas near Rocky Cape National Park from
sametime around the aforementioned 19805
Recently Lan and Marsha Ferris re-discovered
the species near Sisters Beach in a sashed area
of button grass. The resulting collection ar the
lasmanian Herbarium removes any future
doubt about the existence of this outlying
ilq'lll.l'.llllL

As always, there is still plenty to discover, for

those people who have their eves out looking
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The cover photo of a mantis fy ¢ ampion
sp. (Family Mantispidae) was photographed at
Rubicon Sanctuary by Phil Collier

Mantis flics are in the order Neuroprera
along with lacewings, owlflies and ant liona.
They resemble small praving mantids (Fam
ily Mantidae) with theit raprorial forelegs,
extended prothoraxes and mobile heads with
Llrgr .nmp\mmi Yo,

Ihe larvac of mantis flies feed on the eggs
or young of spidens or wasps: the adults use
their raprorial front legs o caprure swoft-bodies

NseCts

Reterences:

Daley (2007) Wings an introduction to
lasmanis wenped insects

O Toole (ed) 2002 The New emcpclopedis of

imserny and ther allies. OUIP




Pink Barnacles on Pumice
Hazel Britton and Julie Sevafin

Whilst on Flindess Island in November
2014, Hazel Britton picked up a plece of
pumice with beaunful pink barmacles atrached,
the shells of small crussaceans thar had lived
and teavelled on the pumice, She had never
scen these harmacles before despire many yean
of oppormnistic beachcombing, When show
ing the piece of pumice to Julie Serafin, she
was surprised o find that Julie had an almost
identical, but slightly langer piece; also found
on Flinders lsland ar the end of April 2014

We were abviously curious to find out more
about these barnadies, but could find no men-
tion of pink barnacles in Berween Timuerian
Tide Lines L2010) or an line. Asradian Marine
Life (2005} seates thar the Class Cirripedia
(Bamnacles) comprises about | 00 specics,
and that Acorn Barnacles like our specimens,
inchude the grear majority of Cirripede species.

Barnacles are known o survive where other
sz life fails because their conical forms deflects
waves and they sdhere o a surface with a
natural cement, making them ideal long dis-
tance mavellers (Carson, 1998),

Sarah Lloyd suggested thar we contacy
David Maynand, natural science curator ar the
Queen Vicroria Museam and Arr Gallery, for
moee information.

Fws plecy of pumice with pink bamades. Mhotod
Huzel Britron

David very kindly supplied the following
Interesting information on the barnacles and
direcred us to 4 website regarding pumice
being washed up on Tasmanian shores since
2013, refared to the Havre eruption,

"I coessionr to grve a definitive identifica-
tion for the barnacles. This is becasse | am nor
that famluer witk therm but abso, it likely they
ity barve come from eist of New Zealand or
further afreld. These large barnacles are likely
1o be from the genus Mogabanalu, # group of
barnacie that grow 1o over 7 cm in length and
inhabir the lower inseveidal cone, where they
wewld be exposed 10 the ate for 4 short period
of timwe eschs day lanid you can imugine thae
babbing areund on a piece of pumice would
be siwwilar).

Tive colowr i umwsnal, bt nor wecommon. |
Iurve found links to Hewsdian specimens of
similar shell form and colowr, The colowr may
relure 1o the unimly’ diee or the cobovr fuside
the shell | tirink it wold normally be purple.

After warching & media item on the local
ABC thar asked people on the east coast of
Tasmania 1o be on the lbookour for pumice as
it washes up on our shores, we sent oot photos
10 Dr Rebecsa Carey, a Senbor Lecturer in
Earth Schences ar the University of Tasmanla.

Dr Carey (pers. com.) said that paumice has
been arriving on the north cast coast of Aus-
tralia since 2013 relared to the Havre eruption
which occurred in 2012, Havre is & submarine
volcano about 1000 km north of Auckland
that lies at & depeh of about 700 meters. The
eruption produced a gigantic pumice rafy thar
dowly made its way ground the Pacific Ocean.
In March 2014, twenry months after the
cruption, picces of pumice wete being found
on beaches in north caw Tasmanian. The two



Govmeneck hernades and ocher muring life on pum
ke, Moot Rebecsa Cares

photos on the ABC website were of pieces

of pumice with gooseneck barnacles (above),
members of the other major group of clrripede
species Lepadamorpha. The article also men-
tinns that up to 80 different marine species
have been found on some pieces of pumice.

Dr Carey supplied two websires where we
could find further information. Perusal of
these sites provided a wealth of information on
the formation of pumice from volcanic erup-
tions and expeditions and investigations by
scientific institutions to the sire of the Havre
valcano, They alwo included links to other
wehsites and other scientists working on pum-
ice that has been washed up at other places in
eastern Australia. On another webmite sup-
plied by Sasah we noted thar Dr Scote Bryan,
Assistant Professor from the School of Earth,
Environmental and Diological Sciences ar the
Queensland University of Technology, was
heading a wudy investigating marine creatures
found an pumice off the coast of Queenslind.
We decided 1o send him our photographs in
the hope that he might be able to add to the
information we had so far received.

Dr Bryan kindly repliod immediarely agree-
ing that the pumice looked like Havre pumice
sourced from the 2012 eruption. He also
added the following information:

O

"This pumice made fee way via @ rather
cireudar rouse down the vast coart of Astralia
to Tasmania. We have recoguived for example,
wome corals (mainly Pocillopoca) and alie 4
pstropad (Litiopia 1p.) on pumice collecsed in
Tiasmunia whvich are specivs well owtside their
nurmmal geagraphnc eanges. David mosed this in

his corresponedence to yon.”

In his email referred 1o sbove, David May-
nard mentioned thar the barnacle larvae could
have sertled on the pumice in distant warers:

Thas in w grest example af bow new species can
be nuturally insroduced to new: environments
The dungermns thing there dioy is that warm-
ing watery, cuuse by clismate change, will allow
more of the massrud incursions of specier t
survive in pur region, when previousdy the cold
winter waters wonld Iave killed thewm wff”

Dr Bryan added the following:

“The burnactes are definitely of the Acorn
barnavle group and | wm no expert, but
David’s rggession of Megabanalus seems
Jairly pood. Based on the size of the barnacles,
[ wonld expect that they attached while in
wrmn witer (probably off Queensland, if not
further afeld?) and bave been transparted 1
Tavmania. Not sure if growth rates are woll
known for this tpecies. * Based on tive rize, you
could then work awt bow long they were an
the pumice. We have certuinly idenzifivd acorn
barnacles on pumice we bhave collecred herr.
But they were almoss always very omall (<0.5
e in diameter), tuggesting recent recruit-
mient and therefore embarkation wound
Queenstand!northern NSW would muke some

sense for your wemples,”

"Unfortunarely we have not been able to
identify the species and could find phoro-
graphs of only a few of the hundreds of species



This piece of pumace Bas what appean 10 be the Thse Langest burmsache bas & dismeter of 2 om o the

shells of several very soull hamucler smtachad to the widewt posit. Minuse shells, coral sod whas ap
bargeer barmacles, These s abso & small pleve of coeal peated o be Lsrval cases woeee tound when micrs
il sagns of wtheer oarae Hbe. Thow Julse Sctafin sCOpH ilh cuminmg the dchins Troan 1mmak the

hamacke Mhavo: Hasel Britinn

thar are known 1o exist, lrmperare Wazerr. Roed New Halland,

For more information about the July 2012 Herween Tasmanian Tide Lines, A Field
Havre eruption please refer 1o the web sites Crwide. 2010 Edition 3, A Production of the
helow. lasmanian Manne Naturalists Association Inc

in association with The Tasmandan Museam
Acknowledgements and Art Gallery

We would like 10 thank Sarah Llovd for herpd fwww.abc.netaw/local/sto

showing interest in our beachcombing hnds rea/2014/03/ 271397244 1 ham

and for suggesting we contact David Maynand herpul Iwww.rebeccacarey.com/
at the Queen Victoria Museum and Art Gal- b/ fweb whol edu/mesh/
bery: alwo for sending s link 1o an arncle on
Dr Scott Bryvan's work titled "Floating Puamice
Seeding Aussie Recks

David Maynard, Dr Rebeccs Carey and
D Scorr Bryan all replicd prompdy 10 our
reqquests with enthusiasm and information, as
well as direcring our attention to various web-
sites. Their replies stimulated us 1o find out
as much as possible abour our beachcombing
finds and we thank them for encouraging us
be ingquasitive, Dr Carey gave uy permission o
e her images of marine life on pumice.
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Platypus Health and Conservation Rescarch in the Inglis River
Carchment — updare. fames Macgregor

This article relutes to platypus ansesthesia
and is based on the second peer-reviewed pub-
licathon (Macgregor et al. 2014) to come from
my recent plarypus health and conservation
rescarch in northwest Tasmania, which was
kindly supported by the Central North Field
Namuralists. While ansesthesia was not the fo-
“cus of the research, it Is an important method
of minimising any potential stress duting
wildlife health examinations and the informa-
tion we gathered will assist future projects. It
has been previously documented thar under
anacsthesia plarypuses may undergo sudden
onset apnoea (lack of breathing) and bradycar-
dia (show heart rarc), particulacly during the
periods of light anacsthesia. Platypuses are
also known o show sudden onsct bradycardia
during diving, along with the apnoca necessary
in this situation, and this is known as the dive
response- The dive response has been studied
in a number of diving animals and is thought
to be an axygen saving mechanivm, The
apnoea and bradycardia thac can occur during
plarypus anacsthesia has been referred 1o as
a dive response. Howeves, there has been no
explanation of why the same response should
occur in two such different sinuations.

During the fickdwork we used the current
best practice platypus anacsthetic protocok:
induction and maintenance using isoflurane
delivered in oxygen by face mask. We used
our dewailed anacsthetic monitoring records
to identify sudden onser apnocic/bradycardic
events (SOABES) and to investigate facton by
which SOABES may be triggeted and main-
rained. We alwo evaluated whether the term
‘dive responsc’ is an appropristed description
of these changes.

A total of 163 plarypus field anaesthetic pro-
cedures (64 adule females, 3 juvenile females,
B4 adult makes, and 12 juvenile/subadult

b

males) were performed in the Inglis River
carchment in Tasmania berween August 2011

and August 2013, A SOABE was defined a5
apnocs and bradycardia (< 100 beats per min-
ure, bpm) basting >1 min and occurring with-
out any preceding or ongoing gradual decrease
in heare rate and respitatory rate, SOABEs
were never recorded during maintenance of
anaesthesia, but were observed in 31 anaes-
thetised platypuses (19% of the 163 tested),
cither during induction {n « 9 individuals)

or recovery (n « 17 individuals) or bath (n =

S individualy). Typical range for heart rare
during maintenance of stable anavsthesia was
114162 bpm. During a SOABE sustained
minimum heart rates were unsally in the mnge
30-72 bpm, but eccasionally there was 10 3
between two consecutive heart beats.  Typical
range for respiratory rate during maintenance
of stable anaesthesia was 6 <24 breaths per
minute. During a SOABE, respiration ceased
for >1 min. Afiee a period of <110 min of
apnoea and bradycardia, heart rate would
gradually rise before regular breathing recom-
menced. A short period (-30-60 ) of tachy-
cardia (increased heart rate) and tachypnoca
(increased respiratory rate) would then occur,
following which the apnoea and bradycardia
would frequently return, usually with a dighely
higher heart rate than previously. This process
of apnoea and bradycardia interspersod with
rachycardia and tachypooea would continue
for up to 20 min, with the periods of apnoca
and bradycardia becoming seadily shoreer and
the bradycardia being less severe in succosive
petiods, until eventually the platypus started
breathing regularly and the bradycandia ceased.
OF range of intrinsic and extrinsic facton,
SOABEs at induction cotrefated significantly
and negatively with body temperature at in-
duction, while SOABEs ar recovery correlated



significantly with poor body condition and
only occtrred in PAStYPUSsS: that were anacs
thetised for Jonger than 19 minutes

As described alsove, the dive responaee is not
Himited 1o the plarypus but his been atudied
in many diving mammals, birds and reptiles
In fact, the dive response s pot even limited
to diving animals; it hay also been shown o
occur in a wide range of terrestrial vertebrares
including huamans and muay acwually occur iy
all air-breathing vertebrates. During div
ing, apooca has been shown to be pandy »
comscious event and partly a reflex respornse
triggered by erigeminal nerve stimulagion s a
result of submersion of the face and/or nasal
passages (facial submension’) in water (par
ticularly cold water), Apnoca and trigeminal
ey Jin 'II Ation l-'. g l.ll "-l‘.‘v?ln‘:'.lu'i are
synergistic on the development of bradycandia
during diving, The key Fact that related 1o our
;'I"l' wWas lill |1|',l||.|fvl||' ol I"A'\l' ’.'Hl'):l.! .‘\
the wigeminal netve, part of whose function is

10 CATY sensary mormanon {‘.I“IL'I'I l!ll face

'
'

andd the brain. Bradveardia and aprvoea have

been shown o res .lil from a Yilillf}‘.‘l ot \'”'»A‘Y

reliexes mediated by the trigeminal nerve as a

ult of stimulation of mechanical or chem
Al receprors in the lace, « g In response to
1pper airway irrranes, mechanical stimulanon
of ocular .Uhl Perss .‘.I.l' ractures, or direce
stimulation af any part of the sensory i
geminal nerye pathway, These are considered
o have, at least in part, similar phyxiological
mechanisms

Events very similar to the SOABEs we
ohserved have been described in rabbis during
nduction of 2 anacsthesta with wollurane;
even with a simvilar cyclical nature of apnoca/
bradycardis interspersed with short periods of
increased hearr and respiratory rates. Given
that isoflurane is konown to be a4 mild alrway
irritant, this response in both rabbics and
platypuses is most likely to be a version of the
nasopharyngeal reflex, The sccurrence of th
respanse only during lght anusesthesia can be
explained by the fact thar 2 range of roflexes
such as reflex coughing or blinking b respons
Ix .l.['["“v;‘ll.l'n‘ stimmuli, are a2l \'l\ln'ui by ~.!-;-_‘,*
snacsthesia. We proposed in our paper that thy

SNOAREs thas can be observed under soffurane




anaesthesla in platypuses are mediated by the
trigemvinal nerve as is the apnoca/bradycardia
of a dive responae, but that use of the tetm
‘nasopharyngeal response’ would be more ap-
propriate during ansesthesta. We also propose
that the occurrence of this response might be
minimised by keeping anaesthetic time under
~19 minutes, avoiding low body remperatures
before and during anaesthesia, and by modifi-
gation of anaesthetic protocals.

Macgregor JW, Holyoake C, Fleming PA,
Robertson 1D, Connolly JH, Warren KS
{2014) Investigation into the characteristics,
triggess and mechanism of apnoea and brady-
cardia in the anaesthetized placypus (Orwisho-

rirgmchus asiatins) Cansersszion Phydolegy 2:
coul53

This project was performed with the
generous financial assistance of the follow-
ing onganisations/grants: Central North Feld
Nasuralises, Winifred Violer Scort Estare,
Caring For Our Country Community Action

Grant, Holsworth Wildlife Research Endow-
ment, National Geographic Sociecy, Cradle
Const Narutal Resource Management, Tasma-
nian Alkaloids, Australisn Geographic Sociery,
Universities Federtion for Animal Welfare,
The Forestry Practices Authority, Weston Fer-
ni¢ Research Fund. Equipment for the project
has also been provided by the Forest Practices
Authority and the Diepartment of Prinsary
Industries, Parks, Warer and the Environ-
ment. My supervisors are Dy Keistin Warren,
Prof lan Roberson, Dr Carly Holyoake and
D Trish Fleming at the School of Vererinary
and Biomedical Sciences, Murdoch University,
Western Australia, Dy Sarabh Munks ar School
of Zoology, Univenity of Tasmania/Forest
Pracrices Authority, Hobart, and Joanne Con-
nolly, School of Animal and Vererinary Sci-
ences, Charles Sturt University, NSW. We also
have formal collaborations with Assoc Prof
Kathy Belov, Australian Wildlife Genomic
Group, Univensity of Sydney, and Dr Rebecea
Lonsdale, Diagnostic Vererinary Imaging,
Western Australia,

Murdoch University Platypus Research Project background

James Mucgregor

153,16 To: CNFN

Firstly | would like to thank you very much
for your supporr in recent years for my plary-
pus health and conservation rescarch project.
This project has achieved a grea deal, and
would not have been possible withour the help
of so many individualy énd organisations.

The main aim of the projecs was 1o lnves-
tigate platypus health and 2 range of other
factors in arder t get a picture of how the
platypus populations around Wynyard are
faring. As part of this project we caprured, ex-
amined and released 154 platypuses. Both this
field study and our survey of public sightings
indicated that plarypuses are widdy distrib-

10

wied throughout the Inglis River and Seabrook
Croek Carchment. Essentially, platypuses can
be found in nearly all of the warer bodies that
are accesible 10 people. It would be reasonabile
to assume that the same can be id for the
mofe remore water bodies.

We used microchips sbout the size of a
grain of rice to individually identify the
platypuses that we caprured. We developed the
use of ivtream antennas w meonitor platypus
maovements. Using these antenmas we showed
that, over the 201 1-2013 time period, 80%
of the platypuses captured berween 2011
and 2013, and 42% of plarypuses that were
capuured 3-5 years previously, continued o



use the site of their capaure, We were also able
to gather information about the time of day
that platypuses are active in this anes. Unex-
pectedly, movement patremns even gave cdues
about brecding success at one Jocation thar has
been continuowsly manitored for 3.5 years,
We hope 1o continue 1o use this technique

to monitor platypus longevity, migracion and
behaviour in the coming years,

By sequencing the gene for one part of the
immune system in all 24 platypuses caprured
in the Seabrook Creek Catchment, we found
that the genetic diversity for this gene in this
catchment is intermediate to thase in previ-
ously studied carchments. This could indicare
the likely ability of this population 1o sespond
to a new infectious challenge. Genetic diver-
sity is generally smaller for semaller popula-
tions, and a higher genetic diversity would be
expected in the larger Inglis River Catchment.

Mainland plarypuses have been shown 1o
breed between August and October, It has
long been suspected thar Tasmanian platyposes
breed at some time later in the year. By mea-
suring reproductive hormone levels, capeuring
ulerasound images of the internal reproductive
organs, and by using data from the in-stream
antennas, we were able o show that the breed-
ing season occun from early November to
mid-December. This suggests that it would be
preferable 1o avoid earth works around creeks
and dams in this time period and from the
beginning of November to the end of April.
These months include the breeding season,
incubation of eggs by the female and the first
four months of the young platypuses’ lives
whea they temain in the natal burrow and are
particularly vulnerable to human activities.

The health of the platypuses that we cap-
tured wus generally good. Most importandy,
we didn't detect the serious fungal disease
mucormycosis that has, ar times, affecred bp 1o
a third of the platypuses st certain locations in
notthers Tasmania. As in ocher stdies, ticks

and blood parasites were common, but these
rarcly affect the platypuses. Other internal and
external parasites weee rare. Evidence of expo-
sute to Leprospina spp (109%) was lower than
those in previous mainland stodies (33-50%),
Six (3.9%) of platypuses were found w be in-
fected with Salmanetls missiinippi which is very
commeon in wildlife and aquatic environments
in Tasmania, and one (0,7%) was positive for
Salmonells boviemarbificans which is likely o
have originased from livestock.

Overall, the populations of placypus in the
Inglis River Carchment and Seabrook Creek
Catchment appeated to be in a reasonable
state. However, the patterny of our caprure races
suggests that, in general, kand has been seleceed
for agriculture in the same areas of high
productivity that naturally supporr the largest
numbers of platypuses. Maintaining river
health (1o provide food for platypuses) and
tiparian vegetation cover (1o provide sulrable
burrow sites and a healthy river) are therefore
of grear importance w support platypus num-
bers in these areas.

The broad nanure of this research project
has allowed us 10 make contributions 10 the
understanding of platypuses in a number of
more academic areas including: anacsthesia,
assesvment of platypas body condition, skin
lesions that look similar ro mucormycosis but
had different causes, and seasonal vatiation in
red blood cell counts.

| hope to be able to continue this tesearch
in some form over the caming years. If you
would like to know maore abour my research,
contact me at platypusprojectsdbotmail com
or on 0487 979 213, If you want to see all
of the details | could send a link for you 1o
download all 406 pages of my thesis.

Thank you again for your supporr of this
project. James



Soil Biology (Part 1)

Seee Coeloiickes

20015 was the Internationsl Year af Soily
designed o creare awareness of the importance
of healthy soil, the damage we have inflicted
on soils around the world, and to teach how to
maintain solls in good condition and prevem
furthes boss.

_ Sail is ane of nature’s moss complex coosys
tenn and one of the most diverse habicars on
Earth. It containg an amazing number of dif
ferent organisms, all interacring, contribvisting
to global cycles and making a large proportion
of Hi |\"\ﬂ]\it

Satls are 2 product of physical, chemical and
biological processes, and while there has been
much research into the physical and chemical
aspects of soils, there has been comparatively
Herde rescarch into soll biology and ecosystermns

Although soils are bome to oyer a quarter of

all living species, it is estimared thar only 1%
of soil bacteria and fungi specics, 4% of mires
15% of collembola, 1.3% of nematodes, and
.5 % of protozoa have been identified. To
add 10 the difbculty of research, soil microbes
can readily exchange genetic information lead
ing 1o a very fast and ongoing divenificarion
of microbes in natunal environments (Monier
et al, 201 1), Farthermore procoses within the
soll are not the result of a single organism bue
of microbial communities which closely inter
act with each other [Aneja et al. 2006). Even
the development of symbilotic interactions
between plants and microbes are much more
complex than described in textbooks as they
include the involvement of 5 diverse numbet
of "helper arganisms” which contribure 1 the

process

Sandy sntl frum cu

Birralee. Mhastos 1abies wich DSER Cam

X".“" ]Yl” 14t “.L'l '

patd Toenems oo ‘uu(.'.uk Beartmme: forest w-u' Trnom

ol serco mibsnmcope by Sarah | oy |



Actions of soil organisms and organic
matier

Organisms i soil act together in compli-
cated relationships of predators, prey, parasites,
decomposers and soil reorganisers, maintain-
ing a healthy equilibtium which sustains soil
fertiliry. These organivme:

Organise soil structure 1o bind soil particles
together in sable aggrogares. Thin is necessary
for the presence of air spaces (macropore)
which determine how readily a soif can erans-
mit water, allow root growth and provide air
for soil organisms.

Break down inorganic matter into constituent
minerals. The wearhering of rocks is enhanced
by onganic acids, siderophores (iron-chelating
compounds) and protons produced by fungal,
microbial and plant 100t action.

Decompose organic waste and pollutancs, and
bind heavy metals and pesticides. Soil from
waste sites have been found to have higher
concentrations of gene sequences from certain
hactenial groups known 1o degrade common
pesticides like hexachlorocyclohexane. Some
microorganims have developed different de-
toxifying mechanisms—binsorption, bioaccn-
mulation, biotransformation and biamineral-
iration—and can be wed for bioremediation.
Provide carbon storage. Soils in combina-
tion with plant biomass hold approximately
2.5 tmes mose carbon than the atmosphere
(Singh et al. 2010).

compose ofganic matter, using the carbon and
nutrients for their own grawth and relcasing
excess nuttients inwo the soil for use by planes.
Change soil to allow water parification

and buffer water flows. The rate of erosion
Increases with faster water flow, A healthy soil
will act like 4 sponge, reduce evaparation and
filier the water before releasing it slowly in dry
petiods. This helps o maintain environmenral
flows in crecks and rivers.

Fix nitrogen. Some organisms it soil and plant
mots convert atmospheric nitrogen 1o ammo-
nia compounds, which arc available for plants,
The process is not yet completely understood,
hut biakogical nitrogen fixation conrributes ap-
proximately 60% of nitrogen fived on carth.
Cantrol pests. For examiple, some protozoa
consume pathogenic fungi,

Create humus (decomposed organic maz-

rer). Humus retaing moisture and foems the
structiare of the soil. It is covered in nega-
tively charged sites that bind to positively
changed lons (cations) of plane nutrients. This
is imporrant for the supply of nutrients to
plants, reduces the potential toxicity of plam
nutrients and prevenas the leaching of trace
clements into the subsoil. Humus suppresses
plant discase by stabilizing soil enzymes, thus
restricting the action of potential plant patho-
gens which rely on enzyme 10 break down
plant defences, I also libetates carbon dioxide
from calcium carbonates preseot on the soil.
The carbon dioxide can be taken up by plants
or form carbonic acids, which act on soil min-
erals to release plant nutrients,

Buffer pH. Humus produced by soil biota
neutralises the soll which frees any trace ele-
ments that are unavailable to plants in very
acid or alkaline soils,

Maintain soil temperature. The actions of il
organiuns affect the colour of soil which in
wurn affects it abilicy o abworb infra red radia-
ton. Air pores and humis in the soil provide
insulation,

Provide a reservoir of plast nutrients.
Promote plant growth by produscing auxin,
gibberelling and antibiotics,

Return nutrients 1o their mineral forms which
plants can then acces.

Regulate and influence the composition of the
atmosphere.

Affect flowering time. Experiments have
shown that plants in pots inoculated with
micsobes from different sites, when sown at
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the same time and given the same conditions,
Hower ar diffcrent times,

Enhance drought tolerance of plant through
active watee absarprion by the greater root
mass provided by mycorrhizal fungs and
growth promoting rhizobacteria

Reduce the concentration of sodium sals and
increase the concentmtion of ather clements
through the application of huming, humic
acids, fulvic acids and specific soil organivms
This could be essential for the recovery of
vast arcas of excessively saline land which are
unproductive becayse of land clearing and
irrigation

Pasitively influence seed germination and
sceddling development.

Enhance root inltiation and increase root
growth with the application of humic acids
and/or fulvic acids, present by humus,
Maintain strong genetic plant pools. Weak
plans are further weakened and killed by
pathogens in the wil, preventing them from
cross pollinating and passing their genes on to

ather plants

Soil organisms

Soll contalns organisms from every kingdom
of classibcation, A typical healthy sail may
contain several species of earthworms, 20-30
species of mites, 50-100 species of insects,
rens of species of nematodes, hundreds of spe
ciex of fungi and perhaps thousands of species
of bacreria and actinomyceres

Bacteria

Bacteria are the most numerous of soil
organisma, with up 10 one billion per gram
They are generally about | micron in lengrh
or diameter and usually ocour as single cells
They contribure 1o soil health by decomposing
organke compounds, nutrient cycling, humus
production, soil aggregation, nitsogen frcation

and control of plant pathogens. Denitrifving
hacteris are anaerobic (sctive where oxygen
is abactit) and convert nitrate to nitrogen of
nitrous axide in sturated soils,

Bacteria are concentruted in the rhizosphere,
Lo, the arca around the oot 2one. Plants exude
carbon-rich matenials to stimulate bacteria and
in revurn benefic from their presence, Different
bacteria have different functions:
Decompasers break down a wide range of
compounds into simpler forms that become
available 1o plants and animals. They are espe-
caally important for reraining nuttients in their
celly, thus preventing their loss from the soil,
Mutualists form associatbons with plants. Eg
the Rhizobia form nodules on legume roots
and fix pitrogen from the air
Pathogens select weak plants and organisms
and hasten their breakdown and recyeling,
Chemoautotrophs obtaln encrgy from non-
carbon sources such us sulphur, nitrogen,
methane or sodium. Same are important 1o
nirrogen cycling and degrading pollutants

Fungi

Fungi grow long threads called byphae (us-
ally a fow thousandths of a millimerer wide)
that bring soll purticles wgether into stable
aggregates. Hyphae mass to form myeelium
which abworb nutrients from organic material

and the plant roots they colonise.

Moy awstrarsdbe v o saprosrophic hungus fnand on
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Fungl an imporzant for nuttien: cycling

discase suppression and water dyvnamics and
can be grouped into broad categories

Mycorrhizal fungi five in close association
with plant roors, cither inside or ourside the
roots o ™ ll\l’ln}.’ on 1'.\( ype l:’h ) r'iA:‘. rively
increase the root 2one and thus the accessibil
ity of soll nutrients, particularly nitrogen and
‘l"lll\;l’]l"]‘\ '\_'Ivn\(ulll Ill\(n”h‘.‘t are Il‘u
most common and widespread involving S0%
ol p|u:| pocies

Parasitic fungi invade weak plant and

enimal tssue. They enmure plant health by
removing the diseased and weak, Some, such
1 the nemarode-trapping fungi, parasitise
discase-causing nematodes

Saprotrophic fungi (decomposers) get en
ey from organic mases. Nutrbents are recvele
from organic marter 10 the fungal oy
and evenusally back to the thizosphere when
the hyphae are comsumed or die.

As an inveresting aside, scientises studving

the evolution of !.H':_” have found evidenc
that the end of the carboniferous age may have
been l'.'».z;_'h! about by the evolution ol fung)
able 1o digest lignin. Prior 1o that, much dead
vegetation was decomposed ar such a slow rat
that it was possible for it 1o be buried by natu
ral processes, and evenrually physically and
chemically acted on ro produce the vast coal

reserves that we dig up and barn woday

Pfﬂ“}’}.

Mrotises and other similar singie-celled
organisms are several times langer than bacreria
and live in wet envitonments. About 1 500 of
approximarely 50 000 known species five in
soils, and more than a billion amochs and up
to several million ciliates have been found per
square metre in the wp 50 mm of some soils
Ihey are able 1o form dormant cvses when the
woll l"h\ out

The two muin groups of sodl protists are
the ciliates and the Hagellates Alang with
the amochas they play an important role in
boosting oitrogen avallable to plants. Prorists
teed primarlly on soil bacteria, which are rich
n nitrogen. However, they cannot absorb all
the nitrogen, so they excrete the excess as am
montum, which is readily used by plants. They
lso regulate populations of bacteria becaug
therr grazing strmulates bactedial growth. Bac
L arc an impostant food source for other
woll otganiums and help suppress dinease by

competing with or feeding on pathogens. One

group ol Jnllu.'li.u thie ‘.'.HIIEL 'x‘“nl‘~ include
They are called

vampyrellids because they srmach to the surfuce

root pathorens in their dice

of hyphae, penerate envymes that car through

the fungal cell wall then suck dry or engulf the

cvtoplasm inside the tungal vell
i

Phis aricle with full references is an th
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Walks and other events
Walks stare ar 10,00 unless otherwise stated. Bring lunch, water and dothes for all weather

May Ist: Panatana, on the castern side of the Rubicon Estuary, has recently been purchased
by the Tasmanian Land Conservancy and the Indigenous Land Council. Entrance o Panatana
is appeox. 10 km along Bakers Beach Rd bur please meet and car pool at the junction of Bakers
Beach Rd and the Frankford Highway, (Anendance: Sarah)

June 5th: Sisters Beach East looking ar binds, plants, geology and ity relation 1o the geography
and vegetation, and interesting archacology,
A car shuffle is required wo the fewer can
the better. Mect at the start of Postmans
Track on Sistens Beach Rd ar 10:00, (Be
punctual or we may have difficuley getting
you back from the end of the walke) There
ts 4 blue NP sign on the right, but patk-
i o Hvdved, Passengrers and gear will be
dropped off, and drivers will be directed

on to Suseers Beach, Ooe or two cars will
returm the drivers o the walk stare. Please
do not wander off, wait spprox 20 mins

until drivers return,

The wallc & quite easy, with a few physical
challenyes, but nothing too dramatic. Sisters Beach Rd (C233) Is off Pore Road (€C232) off the
Bass H'Way. (Attendance: lan) For more details phone lun on 0401 454 080 or 641 1 4900

July 3ed Don Reserve, Devonports remnant bush bordering the Don Estuary, Mees ar 10,00
at Devonport Agquatic Centre car park at the western end of Seeele Sereet. (Amendance: Parricia)

August 7th AGM and winter social at Jim Nelson's, 68 Dynans Bridge R, Weegena

As in provious years, we will be asking for an audit exemption. AGM will starcar 1030, This will
be followed by lunch - bring food o share. NB change of date and time for the AGM,
September 4 Lobster Falls, The sturt of the walk is signposted on road B12 near the wop of the
rise at the end of the long, straight section of road st of Chudlesghs about 10 minures from
Deloszine or Mole Creele Parking on grassed arca off BI12

September There will be an extra walk later in the month to monitor 8. ebearalensm at Hawley

date dependent on flowering time. To participate contact Phil Caollier. phil@rubicon.omg.au

www. divjunconaruralisss com




