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JARRAH AND WANDOO ROTS INVESTIGATION

General field work
Work was commenced in August 1975 when an intensive gearch

for sporophores was made in the mixed Jarrah and Marrl forest

areas around Mundaring.

All sporophores apparently associsted with definite rot
of standing timber or fallen logs were colleoted, identified as
far as possible and cultured. Cultures were made on 2 % malt
(Kepler's) agar, from sontext or stipe transplants.

The following sporophores were collected and oultured in
August to September, 1935.

Fistulina hepatica

Trametes lilacino-gilve

Trametes oinnabarins

Polystictus versicolor (never found on Jarrah)

Polyporug eucalyptorum
Polyporus pelles (syn. atrohiepidus)

Polyporus gilvus

Fomes sgp.

Btereum hiysutum (not found on Jarrah)

Following this preliminary field work, samples were
received through the Forests' Department of the various rots of

Jarrah gs regogniged by their inspectors. The first collection

of rots was received early in Dees., 1935, when laboratory and
cultural work on the rots commenced.

It was soon apparent that considerable confusion existed as
to the idontitf of the different rots. Various names were
used in different localitlies, sometimes with quite erroneous
apclication.

During the summer of 1935-36 further field work wWas carried
out in the Mundaring district and the osusal fungus of a
*Xylostroma heart rot" discovered. This speocles of Polypore
belongs to the Ovinus group and forms a relatively enormous

sclerotium buried to some depth in the s0il, under or close
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beside the rotten log. Many fruiting specimens of this fungus
were found following bush-fires in February. Its constant
agsoclation with rotten Jarrah logs was noticed and eultures of
the fungus from spores, context and stipe were made. Cultures
were found to correspond in every detall with those of the
fungus previously isoclated from the "Xylostroma heart rot".

As the fungusgwas suspected of being a new species, gpecimens
were sent to Dr. J.B. Cleland of the Adelside University, who
confirmed my: opinion.

The complete proof of the relationship between thisg fungus
and the "Xylostroma heart rot" has since been established.

In May, 1936, a tour through over 500 miles of the South-West
. in the Busselton, Collie, Narrogin, Xirrup areas, was made,
when praetically every condition of rot and abnormality in
Jarrah was studied in the living tree, in out sleepers, mill logs
and stacked timber. A

S8porophores were also gearch for, the following being found
on living Jarrsh - '

Polyporus eucalyptorum
Polyporus pelles
Fistulina hepatica

While in the Narrogin district oprortunity was taken to
study the rots of Wandoo and gpecimens of these, as well ag all
sporophores noticed, were collected.

The following fungi were found fruiting on Wandoo -

Polyporus australiensis
Fomes rimosus

Trametes cinnabarina
Stereum hirsutum

Of these fungl, Fomes rimosus has been since proved respon—
slble for the Honey~gcomb rot of Wandoo - a white pocket rot
causing considerable cull in this timber.

During the whole of last winter field work, occupying
approximately 2 days per week was carried out in the Jarrah belt
in the Darling Ranges.

In August, 1936, several days were spent in the Dwellingup
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district when valuable observations were made of the relative
importance of the various rots of Jarrah in this area and of
their location and progress in the living tree and in feilled
timber.

A previously unrecognised root and butt rot of Jarrah was
found to be common at Dwellingup, being particularly frequent
in certain regrowth stands on regenerated areas.

A number of sporophores were collected including the species
now suspeoted, from cultural comparison, of causing the above

mentioned root and butt rot. This species hag been tentatively

ldentified and specimens sent to Dr. Cleland for confimmation.
General L borator Work

— TN, I T DA TN |l Ml T T S R T .

Rots and other conditions of abnormality investigated in Jarrah

; Xylostroma heart rot

& Polyporus eucaljptorum heart rot

3. Straw rot, Doze or Pith

4. Black 8traw Rot or Wet Rot

5. A white pocket butt and root rot

6. Dry Rot )
% Bpeckled heart (/45%7W[““‘ ‘””)
8. Insluded ;ap

7%, Pencilled Jarrah
tion of '

In general the following progedure has been adopted.
Trensplants from the typical and incipient areas of the rots

were made on 2 % malt agar, the resultant growths being purifisd
if necessary.

In thie way, by making numerous isolations from seversal
different specimens all the causal fungl have been isolated in
pure culture - except in cases where viability appears to have
been permanently lost.

Cultures from wood wers then compared with authentic gporo-

phore sultures and with published desoriptions of eultural
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characteristics. In some cases cultures have fruited readily in
vitro which has materially assisted in making comparisons.
SBeveral media were tried but 2 % malt agar has remained the
standard medium, with the proviso that acldification is sometimes
beneficial in securing the initisl isolation. (e.g. Polyporus
eucalyptorum, Black Straw Rot.)
Optimum temperature work was. carried out in April, using

several fungl isolated from Jarrah rots. Three cultures of each

fungue were kept at each of faour different temperatures ( 20 ©,

259 , 30% , 35°Q0), and deily measurements of colony diameter were
made. During the sgpond week ; dovnward shift of the optimum
was noticeable, partlculariy with the Xylostroma hesrt rot fungus.

Careful examination of all fungl isolated has been made,
camera lucida drawinga:or chlamydogpores, vesicles, clamps etc.
prepared, and photographs of growth characteristios at dirtarent
temperatures and of fructification in vitro, tqken.

Description of cultural characters has not vet been completed
owing to the faoct that no copy of Rideway 8 "Colour Standards"
is as yet available.

nation of rotted wo

Anatomical investigations have been practiealiy completed
for most of the above rots and other conditions of abnormality
and photomicrographs taken of outstanding anatomical features.

Various stains and stain combinations have been used both
for general staining and for hyphal differentiation. For the
latter, three étains have been tried - Garﬁwright's pioro-aniline
blue, Hubert's methyl violet - bismark brown,and the cotton blue -
laetic 201d stain. Generally speaking Cartwright's stain has
proved most satisfactory especlally when using aniline blue
(Gertification Number NK 3) supplied by the Nationsal Aniline and
Ghemicel Co., New York.

Apart from genersl histological stains, microchemieal

indicators have been used in tracing the progress and type of
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attack - the following having proved satisfastory - ohlor-zine
lodide, iodine and Call,, 1odine and Cone. H2804, end phloro-
glucin-HQ1.

Wood gectiong have been out with a sliding microtome, At
fArst attempts were made to soften hard wood by boiling, by use
of hydrofluoris aeid e%0., but these aids to gectioning wers
found quite unnecessary following the uge of the gteam jet
method due to Kiager, Trensverse sections ag thin au_5r_havo
been cut without embedding or previocusly treating the wood by
use of this techniaue.

Apart from conventional microseopic work, surface éxamination

of wood, using a dissecting microseope for lower powers and an
ordinary microsscope for higher powers, (up to a 6 mm. objeotive
and x 10 eéye-pliece) was found particularly helpful in goms
casss. By this means perithecia of g Plectomycete werae readily
located in the vesssls of specimens of "Included Bap® of Jarrah.

Their presence weg suspected from the cocasional appearance of

2861 in mierotome seations.
Artiticlal Produotion of the Rots in Vitre

In January 1936 attempts wers made to devise a suitable
sgheme for artlriuialiproduction of wood rots, using pure cul-
tures of the nuupeet&d fungus and gteriliged Jarrah bloeks.

Boiling tubes 6" x 1" were used, a single well saturated
block being placed on a thiock pad of wet cotton wool at the bage
of the tube. After sterilisation the fungus was inoculated
about half way up the block.

All fungi which had been isolated at that date and also a
mmber of 8porophore cultures were inoculated onto blocks, and
kept at room temperature.

The experiment was not completely satisfactory owing to the
subsequent rapid drying out of the blocks.

However, the blocks inoculated with the Xylostroma heart

rot fungus gave positive results, the typieal gtage of the rot

being produced in gix monthsg.
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Blocks inoculated at the same date (Jan. 1936) with the gtraw-
rot fungus and with Polyporus euealyptorum showed aigns of 4
inoipient decay, but were not suffiolently attacked to render —-
somparison positive,

A much more satisfactory type of experiment was commenced
in April when wide mouth Erlemmeyer flasks were uged. Flasks
contained about 100 ece. of 2 4 malt agar with plecee of glass
Bubing rlaced in the bottom and not quite covered by the agar.
The flgpsks were then inoculated and incubated a% 25 Q¢ $ill the
fungus had almost covered the gurface of the medium. Three or
four sterilised, wet Jarrah blooks were then introduced and
arranged on the mycelial mat so that the glass tubing prevented
the blocks from actually touching the surface of the mediun.

Prior to steriligation blgcks were numbered, dried for a
standard time at a standard temperature, cooled in a Gacl2 desic-
cator and weighed. Controls were run in every case,

Positive results are confidently expected from these experi-
ments,

Photopraphg

Numerous photographs have been taken to 1llustrate the
macroscopic features of i he various rots of Jarrah and Wandoo.
Photomicrographs of wood sectlons of Penecilled Jarrah, P, euea-
lyptorua heart_rot, Xylostroma hears rot, Dry rot and Blask
8traw rot have also been taken.

Botg inveetigated i Wandoo
Only %wo rots have been studied in detail-

1. Honey—-comb rot of Wandoo
2. Straw-rot of Wandoo

The same procedure has been followed in Investigating these
rots as was previously outlined for Jarrah.

The fungl causing both rots have been 1solated and the
¢aungel sgpecies of the honey-comb rot identified, Erlenmeyer
flask cultures have been made only for the honey-comb rot fungus,
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(Fomes rimosus), which hes rede very virorous growth over the
Wandoo blocks.

dneluded 8ap of Karri
8pecimens of "Inoluded Sap® in Karri were examined in May,
1936, in order to compare this condition with sep-inelusion in

Jarrah.

A report of this examinaticn wes forwerded 1in October, since

when no further work hag been done.
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(a) Genersl - Xylostroma heart rot is one of the brown, somewhat
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The following account of specific work on the varlodhwthrah
rots ete. 1s of necessity very brief and only the more 1nportant
and characteristie features are recorded. The ocomplete aecount
wlll be published in the thesis.

gubical heart rots of Jarrsh, It appears to be most common _
towards the northern'rringn of the Jarrah belt, egpecially round
Mundaring, is probably rare in the Dwellingup areas, but un-
doubtedly oceurs further south, as a sporophore ana s¢lerotium
wers obtained from the Kerri-Marri forest near Boreanup,

() Qggggl_ggnggg - This extremely‘interesting rot of Jarrsh is
caused by a sclerotium forming Polypore of the Ovinus group,
somewhat like Polyporus tumulosus, but differing chiefly in gize-
and thiocknesgs éf the sporophore, in 8pore meesgurements and
in size and type of the sclerotium. As far as is known thig
fungus 1s a new specles and will be named and deseribed as soon
as possible.

The L;ze'giﬂpgrz is somewhat as roliows. Spores finding

8 gultable germination court in fire scars, wounds, dead limbsg,
eto., produce a germ tube and the mycelium penetrates to the heart
of the living tree, where the vegetetive stage commences. Later{
through windthrow, fire, progress of the rot, ete., thp tree 1is
brought down. Vegetative sotivity continues until the rotten
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area makes contact with the ground. The fungus then passes into
the soil forming a large false sclerotium of mycelium - impreg-
nated goil. Several such sclerotia are frequently formed from
one Ieg and may be of considerable sglze — individusl selerotia
weighing uc to 25 1bs. having been found.

A resting stage probably then occure, and later, a stimulus,
usually indireetly due to bush fires, causes the galerotium to

fruit. Sporophores eollected during the summer of 1935 -36
were almost invariably on country which had been burned, and
were always in ¢lose connection with rotted logs, or along the
tragk of a burnt log.

The causal fungus was first isolated from badly rotted
fallen logs, but has since been 1goleted from the living tree.

Some monthe after the initial isolations, esporophores were
collected and cultures obtained from spore plates and context
Yransplante. The comparison between wood and sporophore
cultures was immediately noticed and the causal rqlution of the
fungus: to the rot was undeniably proved by thig and by numerous

-

field obasrwations.

ral C ter ‘

The runéus exhibits sone characteristic peculiarities in
culture. The hyphae in the wood and in the mycelial sheets
bear no clamps, but these imnediately arise in oulture, possibly
due to nutritive stimulue. Clamps are of a large simple type
and ocour both'on the aerial and submerged mycelium. After s
short period in sulture the fungus commences to produce long
aerlal hyphae which are completely devoid of clamps‘and grow
upwards to produce a dense white mycellal mat. On subculturing
olamps again appear.

On the first formed submerged mycelium bearing clamps,
numerous very characteristioc chlamydogpores are formed. Thesge
chlamydospores have a very typlecal symmetry and possess an unusu-
ally thick wall. ' Probably owing to the fact that they are
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Flg. 3. A sclerotium and sporophore of the new

specles of Polyporus causing the Xylostroma
heart rot.

Fig. 4. Cultures of the Xylostroma heart rot fungus

on 2 % malt agar incubated st different
temperatures for 11 Aays.



A S R A SN A A F I ST i Fan

frequently formed with a elamp at the base they are readily

soparated from the parent hypha.

In culture the fungus has a temperature optimum at 30° C
during the first week and shifts baek gharply to an optimum of
250 ¢ durlng the sscond week. The daily growth increment at

optimum temperatures 1s about 9 mms. on 2 % malt agar.

{d) Artificial Eroductgpg of the Rot - The typical stage of the rot

(e)

(£)

2,
(a)

wag produced in vitfo on sterilised Jarrah blocks six months
after inoculation. : The fungus was isolated readily and in an
ungontaminated stat?, from an "artificialiy" rotted bloeck.
Compared with %ther rot-fungl tested to date, the Xylostroma
fungus arpears to bé very vigorous and to produse an unusually

rapid rot increment.

Maoroscoplic Features of the Rot -~ The fungus attacks the heart

and the true wood,producingtbrown rot which tends to become

cubical on arying out. The rot is very similar in appearance to
that caused by Polyporus eucalyptorum, except that thgf::od is
harder, less powdery and more brittle. The white mycelial sheets
are thinner and less floccose and appear almost to pogsess a
pelliecle due to the close woven matted hyphae at the edges.

These mycelial sheets fill the radial and annular shrinkage cracks
in the typlcal stage of the rot.

Microgcoplc Festures — Transverse gections reveal what appear to
be very considerable chemical changes which may be desoribed
somewhat as follows -~ the filbre walls appear to have partly
liquified and then flowed together, the middle lamella often
completely disappearing in the process. Hyphal tracks|are
frequently observed. The colour of the cell wall instead of

being translucent becomes an opaque muddy red.

Polyporug eucslypltorum hesrt rot

T ad. LIRS

gGeneral - Polyporus eucalyptorum sauses =z brown trunk rot of
darrah and is one of the most serlous cull-producing rots of this -
timber. It is widely distributed throughout the whole Jarrah
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forest and appears to be particularly common in mature and over-
mature stamié.

Fleld ctcecervations indicate that the rot column works gown
the tree and may extend almost out to the sasp except at the
lower end where it is roughly coniocsl. When a sporophore appears
it invarisbly (?) indiecates the lower 1limit of the rot whiech
normally extends only a few feet below the fructification. This
Tact may have some economic significance in marking of trees for
felling, and does not seem to have been previocusly noted - at
least locally.

COaygal fungusg - The fungus, Polyporus eucelyptorum, is sometimee
difficult to isolate from the wood or mycelial plates, owing to
contamination, and frequently gains in vigour after several
suboultures. This does not appear to be due entirely to
purification.

Apart from the fact that sporophores have been found fre-
quently in obvious association with t@e rot, the usual culture-
comparison methods and wood-block inoculations have been used to
demonsirate the causal relationship between fungus and rot.
Gultural Ghaggutgr;gg;gg - Two strains of P. eucalyptorum (etrains
A & B) have been obfained in oculture, differing chiefly in
vegetative vigour - particularly in the production of aerisl
mycelium,and in growth rate and colouration.

Thin walled chlamydospores or vesicles ocour on the submerged
mycelium withih a week or ten days of culturling. No clamps
have ever been obgerved elther in oculturee, in wood or in

sporophore context. |

In oulture, aerial mycelium is at first white and fluffy,
but later tends to become mor: matted and may develop a plug
at the upper end of the slope, often completsly f1illing the test
fube at this region. Further down the slope less vigarous
aerial growth is made. (The same type of plug at the thin end

on the slope hag been noticed in the ¥Xylosctroma heart rot fungus. )
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The fungus has as yet never fruited in vitro, But in older
cultures the canary yellow hymenial colour dsvelops on the sur-
face of the serial mat.

of the - Boiling tube and Erlenmeyer
flask experiments have been used in an attempt to produce the
rot artificially.

In the boiling tube experiments, inoculatedin Jasnuary, 1936,
the fungus made a somewhat sparse growth over the lower end of
the blocks. One tube was opened after six months, and though
the typlcal rot had not been produced the wood was somewhat sgofter.

‘The remeining tubes have as yet not been opened,

The Erlenmeyer flsek experiments were set up in September,
1936, using acldified 2 % melt ager, which apprears to support
a better aerial growth.

Both strains isolated, (strains & & B) were used, and very
vigorous growth has been made, strein A having completely
embedded the lower blocks in a dense mycelisl mat.

Flasks will be opened in Pebruary or.March.

Magrogeopic features of rot - Affected wood becomes darker in
golour, louses lustre, and in the typical stage ofthe rot, is

gsoft, very brash, and easily crumbled. In This stage, espeoially
when drled out, the wocd has a tendency to crack cubically.

In the tree the wood is traversed by radial and annular
ghrinkesge cracks, filled by sheets of white mycelium which are
often large and thick, individual sheets vp to 3" in thickness
having been found.

Unfortunately, the two brown heart rote caused by |"Xylostroma®

and by P. eucelyptorum are difficult to separate on macroscopic

features z2lone.

Mlcroscopic Festures - iilcroscopieally lhis rot cen be readily
distinguished from Xylostroma heart rot by the mode cf attack on
the fibres, resuiting in a completely different microscoplc
appearsnce in the typloal stage.



ZAE: B The heart rot of Jarrah cauged by Folyporus
eucalyptorum showing the sporophores of
the fungus and the type of rot produced.

Elz. T Diagram ghowing the heart rot of Jarrsh

causrd by Polvoorus eucrlyptorum. The
rot column which ig movir:s drwvnward is shown
hntched. Note the position ~f the sporophorec st
(A) relative to the lover 1imit of the rot.

.'. Good Quality Ml _Tmber
15"




Fiz. 6. Photomlcrograph of a transverse section
of Jarrah in the late typlcal stage of the
rot produced by Polyporus eucalyptorum.

Fig. 8. Artificial production of rot . Erlenmeyer
flask experiments showing wood blocks
covered by vigorous mycelial growth.
Left - Xylostroma heart rot fungus completely
covering three Jarrah blocks after four
months growth
Right - Polyporus eucalyptorum sbout one month
after the introduction of the sfterillised
blocks.
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(a)

(v)
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The differences may be described somewhst as follows. In
the Xylostroma heart rot profound chemical change has ocourrsd
in the fibre elements causing the individual cells to loge their
ldentity. The seeondary walls are not generally absorbed and

the lumina though often very irregular Are ugualily not unduly
enlarged.

In P. eucalyptorum heart rot the fibres hava been markedly
thinned resulting in greatly onlarged oftes irregular lumina
filled with a somewhat granular kino. The middle lamella is

quite distinct except in the late tyvical stage when the affected

fihrcs have howevgr a characteristic skeletonal eppearance,
1ittle more than the primary wall remaining.

Asliow Btraw Rot

general - This rot is gﬁst commonly found as & butt rgf, but
oscasionally occcurs at the top of the bole, and was onde found
a8 a general trunk rot extending up for 30 feet. It appears

to be widely distributed through the Jarrsh belt, exeept perhaps
in the Northern Pringe, where I have never found a speaimen,
deapite very thorough gearch.

Qaugsl Fungug - The causcal fungus was first lsolated in Dec., 1935,
and has sinoce been obfained from numercus specimens.,

Although sporophores have been searched for quring two

winters over all except the southern arcas of the Jarrah belt,

fruetifications have never been found assoclated with this rot.
During last winter, sporophore eollection was extended to other
timber gpecies (Marri, Banksla, eto.) but no fungus as yet
collected and cultured 1s in any way compersble to the fungus

isolated from the wood.

In opder to test the viability cf the fungus in the wood,
iransplants wore made from two specimens which hsd been stored
under dry laboratory conditions for ceven and four nonths
respectively. In the older epecimen 100 % of the transplants grew

the caussl fungus, while in the other specimen 80 % visbllity
was recorded.
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(e) Cultural Gharacterlqﬁlgg_- The fungus isolated is almost cer-

tainly the causal species, having been obtained from every

specimen of 8traw rot collected. It is a typical Polypore with
few to numerous clampe, and fruits readily in culture, often
forming fertile pore surfezces after the cecond weck, No eonidia,
vesglcles or chlamydospores are formed in culture.

The fungus has a temperature optimum at about }OO G, with
& delly growth increment on 2 % malt agar of 9 mme. at this
temperature. Growth is completely inhibited at 35° C.

In culture the fungus 1s chara dterised by a very long, sparse

advancing zone of closely appressed hyphse. Very little serial
growth is made for 4 - 5 days when a gparse buff to pinkigh-buff
downy met develops. Later further gerial growth may be made,
which however tends to be patchy. The colour in older ocultures
varles somewhat but 1g generslly some shadc between pinkigh-buff
and buff-brown.

The medium 1s never stained, but tends to be decolourised
in older cultures.

(Accurate colour descriptions cennot be made until a Ridgwey
is obtained.)

(d) ificigl Product of Rot - Bolling tube and Irlenmeyer flask
experiments were set up in January and liay respectively.

The blocks in the bolling tubes are now ghowing yellowish
dlscoloured pockets on the surface and on removing and sectioning
one the typleal blue cellulose reaction was obtained with chlor-
zine iodide. It Thus appears that the inclpient stage of the
rot has been produced., but it is hoped to obtain more positive
evidence from the flask experiments.

(e) Macroseopic Features — Some confusion exists smong foresters in
the ldentification of this rot, and three distinet rots are often
not sevarated.

Straw rot, in the sense referred to here, is a typical straw

coloured, stringy, heart rot, with a somewhst stresked or
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mottled advaneing zone, due to delignification commeneing

normally in pockets. Later in the typical stage, delignification
is genersl and the wood becomes more or less uniformly bleached
to a deep straw colour eharscterised by its stringy nature.
ie i L
Mlcroscoplecally the rot is quite typical, espeeially in

transverse sectlon where the medullary rays run like derk bands

- through the bleached and thinned fibre elements, gilving a very

characteristic appearance to the gection.
The middle lamella is definitely attacked and the fibres
readlly separate, thus rendering gectioning somewhat difficult.
Delignification first occurs in pockets, the fibres being

badly attacked at these arcas even in the incipient stege.

S o R B T

General - This rot is more common than was originally suspected
by Forestry inspectors, undoubtevdly because it is very frequent-.
ly confused with yellow straw rot. Thie eonfusion i1s due to the
Taot that until dried out the two rots are often very similer
macroscopically. After drying however the differences are

quite marked, but probably on acecount of initial confusion,

have not been clearly iecognised.

It has been found typioally as a trunk rot in the living
tree and field observations at Dwellingup have indicated that the
rot may continue in fallen timber as old reject logs were found
practically rotted away.

Qaugel fungug - The successful isolation of this Tungus has

proved unusually difficult. Over 100 transplants were made
from sevaral different specimens before a Hymenomycete was
isolated. Various contaminants were at times suspected, but
the real causal fungus was eventually isolated in August, 1936.
Transplants from the extreme edge of the advaneing zone
were relatively free from contamination and conslsgtently grew

the same fungus, which on account of its numerous clamps was

£




Fig. 10. Cultures of the Straw rot funcus on 2 %

malt agar incubated at different tem-
peratures for 11 days.

1B 1, The Straw rot fungus fruiting in vitro
on a 2 % malt sgar ~lope.
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Fig. 11. Photomicrograph of s transverse section

of Jarran attacked oy the Black Straw rot
fungus. The bore holes in the fibre walle can be
clearly secn. This type cof longitudinal boring
represents a very unusual method of hy:hal penetration.

Fig. 12. A photograph showing the "White pocket®
butt ro

t of Jarrah in the butt of a sapling.
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immediately suspested.

Sporophores have never been found associated with the rot,
and the fungus igolated does not compare with any sporophore
sultures maintained in stoek. Also the fungus has never fruited
in culture and hence it is not known what type of Hymenomycete ‘

is responsible.

The fallure to find the sporophores of the sausal fungi of
both:g;raw Rot and Black Straw rot is difficult to account for
as a thorough search has been made during two wintérs.
Cultural Charagterigtics - The fungus grows slowly on "2 4 malt
agar at 25° @, taking two months or more to cover a 10 om. Petri
dish. Growth on this medium is sparse and downy, typliecally
oream coloured with a tendency to darker colour at the centre
of the colony,

Numerous large terminal and intercalary chlamydospores
ceour both on the submerged and on the aerigl mycelium. Clamps
are abundant and of the simple type. Many of the aserial hyphae
possess a rather swollen terminal cell which is covered with a
brown granular deposit.
Artifieial Produetion of the Roy - Blocks have as yet neot been
inogulated with the Euapeoted fungus. Experiments will, however
be commenced shortly.
nggzggggp;g;gggzgggg- This rot is mogt unusual in appoaranoe_as
the wood becomes blackened in the typical stage, and 1s especlall
characteristie in dried out spesimens. A good deal of veristion

occurs, some over-typlical specimens being almost dull black,

while others are only slightly darker than normal. In general
however the usual effect is e pronounced darkening of the wood
with a very stringy typical stage.
A pinkish discoloration sometimes accompanies the sress of
inocipient rot.
copic Featu -~ This rot possesses onc probably unigue

microscopic feature — transverse sections always reveal numerous
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bore holeg in the fibre walls runpning parallel to the long axes

ef the fibreg. In the typieal stage of the rot the fibre walls
are slmosgt comoletely perforated by these numeroug 1ongltudina1,
elmoat contiguous bore holes. This phenomenon of lcngitudinalj
hyph=1 penetration eppsars to be very rars, 1f not unique,
Mr. Fihdlam of Princes Risborough, in a recent letter,stated ne
had never seen boring of thig type in anyv rots known $o him.
general - While st Dwellingup in August, 1936, a white pogket
root and butt rot wag found rather commonly in:eertain regrowth
sapling stands. The same type of rot was later found in g 8imi-
lar position in old dead stumps .

This rot hed not been previoﬁsly recognised asg Q}stinnt,
and apparently when occasionally noticed wog considered as an

early stage of?;traw rot.

The rot is probably confined %o the butt and rootg though 1t
was traced up through the heart for four feet, in a sapling with
2 10 inch butt, In many csses the rot w-g principally iﬁ the

heart, but in cne speécimen obtsined the true wood was rotted
almoet out to the sap.

Qgggg;_zggggg ~ The fungus wag quite readily 1solated from

fresh specimeng provided transplantg were made from the extreme
edge of the rot.

8porophores collected at Dwellingup and believed to be
assoclated with the rot were also cultured snd in culture proved
very simllar to the fungus isolsted from the wood. The sporo-
phores have been-tentatively ldentified, but I am at pregent
awalting confirmation from Dr. Cleland berore specifying the
Gausal fungucs.

A certain amount of cultural varistion has occurred both

in different lsolations and in different subcultures from a single
isolation. Also sporcphore cultures vary somewhat. A% present

nine eultures from Qifferent sources (wood and sporophores) are



e L

(e)

(a)

(e)

(£)

-17-

being compsred to obtain the range of varistion between the

extremes.
Gultural Characterigticg - The fungus has a relatively slow

growth rate of about 3 mms. per day at 25° C.

The mycellium i1s at first white and appressed, spreading out
regularly from the inooulum.

Within a few days or sometimes not till the second week
the mycelial mat begins to turn brown and becomes closely felted.
Cultures often frult in about three weeks, the feptile area
being somewhat irpiciform in appearance, and bearing normal
basidia and basidiospores on the peg-like projections.

Discoloration of the medium occurs, varying somewhat in
degree between different isolations.

No clampe or chlamydospores have been observed.
Artificial Production of the Rot - The suspected fungus will be
inoculated on to sapwood and true wood blocks as soon as possible.

Maoroscopic featureg - Bmall white pockets about %" long, or

long irregular white streaks are typical features of this rot.
The delignified areas are not sharply marked and the pockets

and streaks are often irregular and wlthout definite boundaries
glving a totally different appearance from the white pocket rot

of Wandoo where the pockets are large regular and sharply defined.

In the typlcal stage the pocketsg are often filled with
brown mycelium giving the area a decidely brown appearance and
sometimes masking the white colour of the rotted wood.

Less characteristic forma of this rot have been found where
delignification has not produced typical pockets but has given
the rotted wood the appearance of having numerous fine white
threads running longitudinally through it. Such wood has a
tendency to split into thin annular plateg, due to the somewhat
ring-ecaled type of attack.

Microgcoplic Features - The microscopic features are generally
similar to those descoribed for Straw Rot, but the macrosgopic
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appearsnce 1s sufficlently different tc render confusion impos-
sible.

gg; éot or Pockeg ggt !_ggg:

Ideas are confused regarding this rov, and any brewn oubical
rot is Jikely to be referred to as dry rot, pocket rot, pocketa
of 4dry rot, cubical rot etc., without eny resl disorlmination.

S0 far time has not permitted of g thorough investigation
of this condition, but a number of speclimens from living trees,
dead logs, cut timber, etc., have been collected and cultures
attempted.

4 number of spore~forming eapfﬁbhytes nhave beaen 1solated,
generally characteriged by a sodden appressed type of growth, but
no fungus has been found to be constantly associated with the rot.

In wood sections Basidicmycete mycelium has been occagionally

found, but all attempts to obtain such a fungus in culture
have failed.

.
4
¢

Mioroscopic examination of wood gsections reveals much the
same appearance a8 1s typical of the late stage of Polyporus
eucalyptorum heart rot.

This type of Pocket rot hasg often been found in old dead
logs probebly 20 - 30’y$ars after felling, where the pockets are
quite similar in size and appearance to those found in the living
tree and show no slgne of having increased in slze since felling.

It 18 generally believed however that many of these pocket-
infections continue in fallen and in cut timber, but no authen-
tic c=2ge has yet been investigated.

While it 1is not suggested that all ceses of cubical Pocket

rot in Jarrah gre similarly caused, I am very much of the opinion,

- however, that meny such pockets found in living trees repregent

infections whiech have failed.

Fleld observations, mlcroscopic exsmination and the negative
culture results obtained tend to support thils view. The reported
development of oubioalf{ﬁ Jarrah gleepers has not yet been inves-
thgated.
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General - This abnormal condition which 1s partiocularly common
in some areas and is widely distributed, 1s of very considerable
interest both academically and economically.

It had been suggested in the past that this condition was
one of incipient decay, but field and laboratory work have tended
to disprove this ldea completely.

Pencilling has been found to occur anywhere in the true wood
from the heart to the sgap and occ&eionally extends into the sap-
wood. A pencilled proot was found at Dwellingup whioch indlcates
that it may be quite common in roots as well as in the trunk.

The black appearance of the pencilled areas is solely due
to a superabundance of kino, which in this region clogs the
vesgels and fibre lumina in a quite abnormal manner.

Fungal hyphae are constantly associated with pencilled
areas and can be readily found by surface micrpscople examlnation.

Field obaervations tended to indicate that a rather unusual-
ly high percentage of trees affected witﬂﬂg¥raw Rot were also
showing pencilling, suggesting that Pencilled wood might be more
sugceptible to this particular rot. This would of course need
wider confirmation to be established.

Culturel Work - A number of samples of Pencilled Jarrah have been
collected and numerous trangplants made both from the dlscoloured
streaks and from the normal adjacent wood.

A green.Penicillium was the orily fungus obtalined and as this
species often grew from the majority of transplante it was at
first thought that it might be a saprophyte attracted to the
pencilled areas by the abundant kino.

This Penlcillium was proved qulte tolerant to kino by the
following experiment.

Blocke of Jarrah and Wandoo were autoclaved in water for
$ hour until the aqueous extract sppeared very concentrated.

The Penicillium grew quite vigorously on the gsurface of the
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liquid. In the case of Jarrah the kino is only sparingly
goluble under these conditions, but is much more readily leached
out from Wandoo.

As the Penicillium grew so readily on what was expeested to
be a relatively toxic extract, a comparison was made to determine
the percentage of Pencillia in normal Jarrsh compared with
Pencilled Jarrah.

Extreme pregcautiong were taken fo prevent any outsids con-
tamination and using three different specimens of pencilled
wood and three of normal Jarrah, the followling results were

obtained.
Pencilled Jarrah - 15 transplants - 1 grew Penicillium -
14 sterile
Normal Jarrah « 15 transplants - 2 grew Peniocillium -
13 sterile

Apart from the fact that the perocentage of Pencilled Jarrsh
trangplante which grew this fungus, was much lowser than previously
obtained, the experiment indigcated that the specimens here tested
were quite normal.

As a result of oculture wcrk to date, it is obvious that if
the asesociated fungus is not a Penioillium, then viability has
been completely lost in all specimens tested.

As the fungus 18 obviously viable at some period it 1s
intended to culture from fresh gpecimens in which penecilling
has extended into the living sap-wood.

(6) Masrosgopio Fegtureg - Pencilling does not ocour throughout the
’ whole of the trunk, but is confined to a sector which may extend
for only a few feet or for several feet.

On a transverse face the discolorations appear like dark
pencil lines radiasting outwards.

Each ¥"pencll line" starts abruptly, runs radially outward
for any distance up to 2" or so, and then finishes abruptly. The
lines are ﬁaunlly lesg than 1 mm. thiock. In redial longitudinzl

faoce the pencilled areas appear like irregular diffuge smudges,
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while on the tangential face they ocour as elongate pockﬁts
averaging about 1 mm. in width and 5 mms. in length,
NSuch wood is generally stated to be very free splitting in

[ ]
a radisl direction. -
(d) Mierosecopic Featureg - Microscopic examination showed that the

diseoloration was due to asbnormal secretion of very dark kino,
resulting in the complete clogzing of the ray cells snd fibre
lumina in the pencilled araas;

Where the discolored streak extended into the sap-wood it
wag found that though tylosis and kino secretion had not com-
menced in the surrounding wood elements, the raj cells and fibre
lumina in the pencilled area were already completely clogged.

S8ections cut through mature true wood showed that apart from
the grester abundance of kino the colour of the deposit was much
darker than normal.

Although a fungus 1s invariably (?) present the very regular
marking of the wood suggested that certain cell groups in the
camblum were being affected resulting in the produetion, for a
more or less protracted period, of xylem elements with an abnormal
tendency to gggiz_ﬁng_gggxxlkino infiltration.

Transverse sections were therefore cut as follows =

(1) Inwards from the cambium to the beginning of a

pencilled streak.

(2) Outwards from the true wood towards the sap, following

a pencilled streak.

The following facts were cbserved.-

(1) That though a fungus 1s present in the vessels of the pencilled
area, and also extends into the adjacent normal wood, no evidence
of attack on the wood elements could be found.

(2) That the amount of mycelium becomes progressively less towards
the peripheral end of the streak.

(3) That no sign of mycelium could be found in advance of the pencilled .
area.

(A —Taetousrieteiogtond
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(4) Verious histological stains gave no indication of differences

(5)

(6)

8.
(a)

between the normal sgap-wood elemente and those immediately in
advance of a pencilled streak.

Penollling often stops abruptly at the end of a growth ring in
the sap.

That the hyphaé present appeared to be all of the same type,
geptate snd without olamps.

The following Lenitative explanation is offered to ascount
for the regular-radlal arrangement of the pencllling and for the
"

presence of the fungus.

When fungal infection first occurs - presumably in the sap
wood and perhaps at only one point, the prcducts of fungal
metabolism diffuse, or are transported through the meanilary rays,
towards the cambium. Developing xylem elsments immediately
in front of the infection become stimulated to early and heevy
secretion of kinp, resulting in a "streak" developing in advance
of the fungus.

The complete clogging of the ray cells prevents further
trangport of the stimulating products and hence eventually the
excessive kino secretion stops. The fungus then grows out into
the normal sap-wood surrounding the streak and here agein causes
excessive kino production in the wood elements 1mmed1atol& in
advance, resulting in.another gtreak. This continues perhaps for
a century until a sector-like area of pencilled wood results.
Inoluded 8ap of Jerrah
Genersl - "Included sep' i1s a term used locally to desoribe the
incluslon of an area of sap~wood at some depth in the norm#l
true wood. Such areas may be entirely free from ron.whanlthe‘
term "clean included sap" is applied, or may be assoclated with
areas of rot, when the term "gsp rot" is used.

This condition is frequently met with in Jarrah, and in this
timber aprears to be invariably associated with an old wound

such as a logging scar or a fire gcar etc., and is particularly
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Fig. 13. Fhotcmicrograph of a transverse seo
> . of Penocllled Jarrah ghowins the end of a
"pencil strec~k" in the sap wood.

¥ig. 14. Fencllled Jarrah showing the sppearance

of the wood on radial =and tangential
face. A normal Jarrsh block 1s shown =t the bottom.
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common in old bush where careless felling or frequent firee have
previously injured the growing stand.

On account of the pprous nature of the included sap areas,
timber showing this defect 1s unsuitable for pipes or “gightt
cooperage. Algo such are=s cannot be expactea to be very
durable in service and eventually rot gway leaving a cavity.
Generally speaking the rot does not ap-ear %o extend into the
gurrounding true wood.

1) W - Microscopic examinatlon revealed the
frequent presence of fungal hyphse, poth in clean included sap
snd in areas of sap rot. Tt wes quite obvious from detailed
examination of hyphae and their mode of penetration that several
fungl may be present and in erees of clean included ssp are
generally of the "gap stein" type.

Microtome esectlone occasionally showed ccattered asci of
& Plectomycete and on surface examlnatlon of the wood, the
perithecla were readily located using a X 21 magniricat;on.
These appeared ae minute vellow balls 1n the vessels and could be

removed qulte eaelly with a needle.

Examination of these perithecia plsces the fungue in the
Agpergillacease and it wae believed to be either a Eurotium or
one of the Penicillia of the P. luteum type, where the agcl are
gurrounded only by a loose mase of hyphse.

geveral specimens of tneluded sap from different localities
were examined and.perithecia frequently found both in sap rob
and clean included sap &areas.

gpecimens showing perithecia in sltu nave been sent to an
american authority for comment.

(e) Cultursl Work - Transplante were made from rotted and normal
specihens of included sap and in every oase, all transplante
grew a brown penicillium. No other fungus has been isolated.

This fungus was inoculated on to ateriliged normal sap-wood

Plocks with the object of determining whether it would grow and
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penetrate the wood and perhaps eventually produce perithecie.
Vigorous mycelial growth was made over the surface of the wood
blocks which however have not yet been examined.

Areas of rot are commonly found assoclated with included
sap in the living tree, but as & number of common fungi ( e.g.
Fistulina heratica, Polyporus pelles etc.) are certalnly capable
of causing a sap rot, no comprehensive attempts have been made
to isolate wood destroying fungi from the rotted areas.
Mioroggopic featureg -~ Seotions show some variation in the amount
of kino and 1n the degree of tylosis in included sap areas. In
general the ray cells are blocked with kino, and a certain amount
of vessel tylosis hasg oocurred, but the fibres while often almost
normally thickened are completely free from kino-infiltration.

Fungal hyphae are commonly present and a certain amount
of transverse penetraticn occurs, sometimes a single thread
penetrating across several flbres. These hyphae are very con-
stricted where they pass through the bore-holes in the fibre walls
but thicken again in the lumina

In general however the wood elements are not materially
affeoted, which supports the opinion that the hyphae pressent are
those of "eap staln® fungl.

Whether the fallure of the wood to mature normally is due to
the effect of the wound or whether it is due to the entrance of

a fungus is not olear at this stage.

K




Flg. 15, Photograph of a Jarrah mill log showing
2 cavity caused by the rotting of an
area of "Incdluded sap". Note the overgrowth which

marks the site of an old wound, immediately above
the cavity.




S —
FHUACICECR N X

b SL B
SO NA YA T

LS Sy

THELETETA B s s
g ,’g-!_g‘-’\‘q,ru.a ©.T%9

_ :%Qa' =

: ﬂéﬁ%;?‘ 'Sff :Jé;—»: : ,ﬁﬂ:;33;1~4:~fhﬁiﬁ.:ii f:‘”"I.
<& ﬁ.@@ﬁpﬂﬂf C(C/@tieic (4180 &

Fig. 16, - Fhotomicrograch of g transverse section
: of normal Jarrah true wood.

Fig. 17.  Artificial production of rot, Erlenmeyer
flask experiment showing,

Left - Control Tlask conteining sterile wood olocks,
ralged above the surface of medium by gless
tudbing.

Right - Wandoo blocks well covered by the vigorous
mycelial growth of Fomes rimosus, the causal
fungus of the honey-comb-rot of Yandoo
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ROT8 INVESTIGATED IN WANDOO

The three rots most commonly occurring in Wandoo are -

1. Honey oomb rot

2 8traw rot

3. Cubleal rot

All three are trunk rots of the living tree and were briefly
studied in the field while at Nerrogin in May 1936, when speoimens
were ocollected, and a hasty search for sporophores made.

Two rots, 8traw rot and Honey-comb rot have been since inves-
tigated in some detall in the laboratory, but only a very brief
account of the work will be given here, full detaile of which will
be contained in the thesis.

ggecér;g ;g;gg;iggtéggg
Honey comb rot of Wandoo

This white pocket rot of Wandoo 1s generally referred to as
honey-comb rot on_account of 1ts appearance in the late typlOal
stage when the pockets are filled with brown mycelium giving
an appearance suggestive of honey comb.

The rot is often associated with the insertion of branches

but has been found completely rotting the butt of a living tree.

Sporophores of Egggg rimogug were collected at Narrogin and
appeared to be assoclated with this rot. On comyuaring sporo-
phore cultures with wood cultures from several different speci-
mens the similarity was quite obvious, and as the type of rot is
typleal of attack by F. rimosus, this species was considered to
be undoubtedly the causal fungus.

Wandoo blocks were lniroduced into Erlenmeyer flask eultures

of this fungus in Sept?mgnd very vigorous mycelial érowth has been

made over the wood.

In order to prove beyond doubt that both fungi are identical,
flasks were inoculated both from sporophore cultures snd from
cultures obtained from rotted wood.

As a point of interest Jarrsh blocks were also inoculated
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with P. rimosus as a rather similar type of honey comb rot has

been found to ooour oecasionally in Jarrah - though as yet 1t
has not been investigated.

£%rav rot of ¥andoo

This rot 1s considered to be the commonest rot of Wandoo,
but is believed by inspectors not to continue in cut tlmber,

The rot ocours as a yellow, more or less spongy heart rot,
with a narrow, often discoloured advancing zone. It 18 not
macrogeoplcally similar to yellow straw rot in Jarrah, and ig
cauged by a different fungus.

The causal fungue, which has been only recently isolated
(Oot. and Nov.) is a typical Polypore, and fruits reasdily in
culture, usually during the third week.

80 far, its identity has not been established as it does not
compare with any sporophore eultureslin stoock.

It 1s hoped however to discover the sporophores of this
fungus when time permits of further field work.

As the fungus isolated is almost certainly the causal species,

1% will be inoculated onto Wandoo blocks aes soon as possible.



Photograph showing the appearance of Straw

rot in Wandoo.
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