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A PRELIMINARY INVESTIGATION OF FUNGAL DECAY

IN JARRAH (E. MARGINATA).

INTRODUCTION.,

Forest pathology in Australla has been developed along
taxonomical rather than pathological lines. In cases where fungal
attack has been-apparent or suspect, it has generally beon‘tha
practice to search for fruit-bodies of the higher fungi on the
affected trees or wood and to 1dentify these as the pathogens
rather than to confirm these findings by isolating the causal
organism and carrying out pathogenicity testg, Many records of
Basidiomycetes occurring on trees and on wood have been made without
reference to their pathogenic effects,

McAlpine (1895) compiled a host and habitat index
of Australian fungi and made use of works by the following:~
Balley, Berkeley, Cobb, Cooke, Kelchbrenner, Massee, McAlpine,
Saceardo, Tepper, Tisdall et alia. Hedgecock (1925) issued &
comprehensive list of fungi recorded as occurring on various

parts of trees of Eucalyptus 8Pps In North América and elsewhere.,

Cleland (1934) in a handbook on the larger fungi of South Australis
recorded the hosts and included a number of fungi recorded for the
remaining States of Australia. His referances included works by Burt,
Cleland, Cheel, Cooke, Cunningham and Wakefield.

At present Brittlebaﬁk s preparing an up-to-date host index

of Australian fungi.

The mycology and pathogenicity of the wood-destroying
fungi appear to have been comparatively neglected. An article in
the Australian Forestry Journal (1921) stresses the need for
investigatiom into the entomology and mycology of forest diseases
in Australia by trained men and suggested co-operation with the Imp-
erial Bureaux of Entomology and Mycology. Samuel (1922) surveyed

the forest pathology of pines in South Austrelia under the
following headings:=-
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(1) general pbservations on growth, (2) "curly-needle")diaeane,
(3} insect diseases, (4) fungus diseases. Refshauge and Proctor
(1935) constructed keys for the fdentification of foﬁrteen
common Australian wood-destroying Basidiomycetes by noting their
vegetative characters on vartous media. At present Refshauge is
investigating in a similar manner » 8N additional number of
Basidlomycetes.

The purpose of this investigation 1s to identify fungt

i1solated from typical specimens of decay in Jarrah, and to carry

out pathogenicity tests on Jarrah blocks.,

OUTLINE OF INVESTIGATION,

Specimens of decay in Jarrah were examined for
evidence of fungal attack. Isolations were attempted and were
successful from the majority of specimens. The fungi isolated
were allowed to attack sound true=-wood of Jarrah undor controlled
conditions for periods of time which varicd from eight monthe to
twelve months and more. The object of this artificial attack was to
egtablish the identity of the causal fungus for each rot specimen
and to test for criteria of decay., According to Koch's Postulates,
this necessitated (a) the constant association of the fungus
with one type of rot specimen, (b) the isolation and gtudy of the
fungus in pure culture, (c) the inoculation of the Jarrah with
the fungus, under ngOurable conditions, and subsequent development

of characteristic symptoms of decay, (d) the re~isolation of

the fungus and identificatlon nas that first isolated,
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Specimené of decayed Jarrah were selected by Forester
Weston,of the West Australda Forests Department, from Jarrah
forests, as examples of the pringinal types of rot in Jarrah, In
many ecases, the names used locally by timber workers to distinguish
the various types of rot were given. The specimens were deaignated
and forwarded by ship from the Government Stores Department at
Fremantle to Melbourne and thence to the Botany School, University
Were investigations We€re carried oute At first the specimens were
packed simply, in wooden crates but later on it was suggested that
w:apping.specimens.in moisture-retaining "8per would be advantageous
and this was acoordingly done. On the arrival of each crate, notes
¥ere made on specimens therein.

From the great majority of Spécimens, atsempts were
made to obtain a suitable pair of mirror-image surfaces through
the middle of the rotted areas in order that the position of
.removal of inocula from the one image could be recorded on the
intact image. Rot specimens were 8awn or split with this objeot in
view. From one mirror-imggg of each rot 8pecimen, a disc
approximately one inch thick was cut. Regions were marked off on it
from which inocula were to be removed and corresponding marks
were made on the intact image.

Thghgﬁégi;gghgggge?}ansferred to the inside of an
inogulation chambarwhere, by the aid of a pair of chisel-forceps,
inoculations were made. Sma!l pieces of wood were removed from
designated regions of the disc and were sown on to Petri dishes
containing malt-extract agar ( 2.74% malt-extract, 1.5k agar,
cistilled water ) to a depth of one uarter of an inch. This was
done aseptically and sterilized medium was used. On an average,
fifteen inoculations were made from each disc cut. The dishes
were incubatea at 18-22%C, 60-70% relative humidity in weak light.
Later, those inocula which produced fungal .ycelia were transferred

to malt-extract agar slopes and incubated.
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Basidiomycetes generally appeared within three weeks and, after
vigorous initial growth.in the incubator, cultures and sub-cultures
were maintained in darkness under room conditions.

Suitable stock cultures were used to inoculate conical
beakers containing sterilized malt agar to a depth of one & incgh,
Beaker cultures were set up in qQuadruplicate, and in addition, a
control, to which no inoculum was added, was used., Beakers were
maintained under conditions similar to those used for Petri dishes.
When the surface of the medium was covered (usually 3-4 weeks!
growth), it presented a suitable sub—stratum for the attack on
sound Jarrah blocks, which were of true-wood cut approximately
2" x 1" x 1* from sound Jarrah sticks obtained from a Melbourne
timber-yard.

In the earlier part of the investigation, the blocks
were saturated, sterilized and added to the beaser cultures,
Saturated weights of the blocke before and after fungal attack were
Tecorded. Later on, improvements were effected in that the bibcks
after being cut were dried to constant weight by heating at 105%C
for approximately 45 hours, saturated and sterilized and then
added’to the beaker aultuiés. Dry weights of blocks before and after
attack were recorded, in these ocases.

During the period of attack of fungus on block, which
varied from eight months to twelve months or over, observations on
fungal growth and apbareﬁt effects on blocks were recordede

| After attack, the blocks were examined and changes in
appearance and texture were noted. Textural changes were roughly
denoted by the insertion of a pen~-knife point in various parts of
a block and observing the difference in eage of penetration between

the sound and apparently decayed parts of the block.
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The blocks, after welghing, were next subjected to
strength tests carried out with the co-operation of the Division
of Forest Products, Ce S. I. R. Strips,approximately 2" x. 3" x i,
were sawn longitudinally from each block to include the surface
previously in contagt with the myocelial mat on the medium.

4 strip was supported over a span of constant width (1i") and =
weight (1 1bwt.) with constant bearing area (.03 sq.in.) was
allowed to fall from a definite height directly above the strip.
This height was increased until the falling weight just succeeded
in fracturing the strip. When this occurred, the height of weight
and type of failure in 8trip were recorded and used to indicate
the strength of the s8trip and consequently, of the attacked region
of the block.

Fiﬁally, sections were cut from 8irips selected at
random and from corresponding controls. These were stained by
Carkwright's method to demonstrate the presence (or abaence) of
fungal hyphae,

The foregoing method was not applied in its entirety
to every specimen received. Mirror-image surfaces were not cut
from specimens A2, B2, 2, E2, L2, 22, V2a and 05, but instead,
inocula were removed from suitable regions. Specimens R2, ve2, 82
and E5 each showed the presence of several rotted areas and
attempts were therefore made, in these cases, to cut mirror-image
surfaces from each rot. No investiggtions were made bn epecimens
of sound true-wood and sap-woode. Fungi isolated from specimens
42, CH «nd D5 were allowed to attack the blocks wi%&-renewednganq
wigour after 2nd September, 1937 by transferring the blocks to
fresh malt agar in beakers. Experiments on these fungi and blocks

e
wege theyfore not terminated at time of writing.
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OBSERVATIONS ON FUNGI ISOLATD.

In the following account, all

specimens are grouped under headings which suggest themselves

from the names and descriptions supplied by Weston.

Capitalized colours are from Ridgway's "Colour Standards

and Colour Nomenclature".

Type Specluen Page Specimen Page

1. Heart rot or dry rote A2 7-8 F2 9-10
Je 31 K2 12
02 12 pe 13-14
12 14 R2 15-17
F5 18

2. Pith or doze. B2 19-20 ce 21-22
Ge 22a v 23

3. Straw rot. B2 19-20,24 D5 24

4. Decayed included sap. E2 25-27 se 27
E5 28

5+ Yellow-edged pin holes. Ve 29-30

6. Pencilled Jarrah. Le 3¢ 22 31

' c5 31-32

7. Sound heartwood ie. truewood. HE 32 N2 32
we e 12 32
X3 32 e 32
GH 32

3. Sound sapwood. D2 33 We 33
X2 33 X3 33
Y2 33
Do 33

9.

Clean irncluded sap.
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Type 1. Heart Rot or Dry Rot.
' .
‘A2, - "Heart rot or dry rot radiatiug from heart".

Speoimen received 19.3.36.
Description of specimen :-
Rot - heart.
Colour - Burnt Sieunna.
Texture - powdery.

Cracking - cubical.

Mycelium present - white strands; remnants of white sheets

gscattered over surface.

Zone lines - absent.

Fungus isolated != Polyporus eucalyptorum
1st lsolated.ﬂigoubation Period. Tot. Inocula. kEffective.

~ e

P. eucalyptorum in culture :-

Magroscopig Characteristics i-

Colour - Nanhthalene Yellow.
Texture - feltys moderately thicke.
kExudations- droplet.

Rate of growth - moderate.

Sporophores - hot obtained.

Unusual feature - whitish precipitate in medium.

¥icroscopic Characteristics :=-

Clamp connections -~ absent.

Hyphae ;-
J¥idth - 3-?]1-
Appearance - hyaline; vacuolate to granular.

Branching - free; acute-ahgled.
X 10u

Chlamydospores - 10-15u; spherical; granular contents;

terminal and intercalary.

Unusual feature - hyphae sometimes anastomosed.

' Quotations are from names and descriptions as supplied by Weston.

2K Tha vefers 4 Pavip o %FS\I\% LUNTEN H TN afi— Y ot f'\ttas n‘*g- N N

LS¥ - VIRT WY, | —Q\ra*- GIp PoR T Lt @ -g-;;*——f‘fi_
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Block add.ed 2.9-36 L] e ° ® . °
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_.Peiiad of attack 328 days . . . . . .
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Attack on Jarrah Blocks.

* Culture -247dAJ1 .247dA/2 .247d8/3 .247dA/4 « Gontrol
f?ﬁiﬁrteg 2 S ] PP

" removed BTslo3T o« « 5 5 & &

L] ® L L] L] L] L] L] L4 [ .

Aﬁﬁear&nce HOTHRL. & & pomemis Bebioe 50w 5 s B 0TS0 o
Texture Normal %o sub-normal; tending to Normal
Initial wt. 24.25g 24454  24.25 23.§2a°k'24.26
FnAl wh. 2425 24,53 24.23  23.81 25,03
% 1oss 0 0 &l 0.2 g
Btrength test 4,4 5,4 6,3 4,3 9,9
iuﬁgal-hyyhae Numerous; crossing fibre-walls, Absent

medullary ray cells per bore-holes
and pits.
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F2., - "Dry rot;'extenda through one section of bole but did not
Spécimen received 15.3.36. ‘ I b Hoax
Descriptioﬁ of speoinnn -
Rot - heart; . N
Colour - Hazel,to Cinnamon Rufous.
Texture - p&wdery. - |
Cracking - longitudinal; transverse in part.
Mycelium present - ﬁone.

Zone lines - present.,

Unusual feature - presence of insect tunnels.

Fungi isolated :- Phycomyccte I.
Fistulinu hepatica.

Fungus 1st Isolated Incubation Pd. Tot. Inoc. Effective %

Plmyoete  30.3.36 7 days 44 19 43
F. hepatica 18.8.36 Under 22 days 22 3 14

Phycomycete I in culture ‘-

Macroscopic Characteristics :-

Colour - Avellaneous.

Texture - sodden; very thin.

Exudations - absent.

Rate of growth - very rapid.’

Unusual features - vigorous submerzed growth; regular

margin; Bndividual hyphae macro-
scopically invisible.

Microscopic Characteristics :-
Hyphae :-

Width - 4-Tu.
Appearance - hyaline, vacuolate,
Branching - varicde.

Chlamydospores - hyaline; spherical, 1l2u diameter;
pleurogenous and terminal; net-veined.
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Started
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Attack on Jarrah Blocks.

055/dF/1 . 055dF/3 . 055dF/4
5-5-36.-.-..-.-

Control

. Block added

" removed

Period of attack

Appearance
Texture
Initial wt.
Final
%_iééé
Sf:ength test
Fungal hyphae

16¢5¢36 &+ ¢ v 4 0 4 o 0w ..

2le4.37
340day3...-.....

L
*
L]
L]
L]
L]
.
.

Normal « « o« v . . o o« . .

Normal « « ¢ ¢ o ¢ v o o . .
Not recorded . . . . . . . ,
Not regorded . . . . . . , .

& L] * L ] L L] L] [ ] ° L L [ ) ° L] L

Not teBted ® P2 o o © ® e ¢ e

4é.bs en t L L L L hd - b a Ld L

F. hepatica in culture :- See Bhis 23 16,

;Gﬁ;yuie
s:arted

Attack on Jarrah Blocks.

089F/1 . O89F/2 . O019F/4
S Ba5E

8-9.36 “ ‘e o o o o

Bioqk added

i removed

Period of attack

Appearance
Texture
Initial wte
Final "

% loss
Strength test

Fungal hyphae

3'10036 L] * L] e o L] L] (] L] [
1208037 ® * ° o & ° ¢ & & o
323 dayB ® 8 e e e+ e s e e .

Slight brownish discolouration.

Normal ® v % % W & e s s .

24.05g 24.08 24.12
24.20 24.27 24.20
-0.6 -0.8 -0.3
10,9 9,9 857

AbSEnt [ L] [ [ ° [d ° [ ° . L
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‘i_gg, - VHeart rot".
Sﬁecimen reoeivedl4.5.36.

- Desoription of Specimen :-
Rot - heart.
Colour - Raw Umber.
Texture - powdery.
Cracking - cubiczl.
Mycelium present - none.

Unusual fehture,-.much—weathexed specimen.

Fungus isolated :- F. bhepatica .

.18t Isolated . Incubation Period . Tot. Inocula . Effective . %

2(s 536 21 daye 12 2 17
F. hepatica in culture :- Sce pp. 25-20
Attack on Jarrah Blocgks.
Culture 207Jd/1 o« 207d/2 « 207J/3 .« Control
Started 2007036 o o o s s e s o s o s 4 s 4 e o.s
Block added R T T o
" removed 2odled6- T BBl slT . % w % & Hs s L

Period of attac« 73 days 280 GAYB &« « + s v o s s e o ®
Initial sat. wte 24g 74 34 33
Final " " 30 Lt 29.5 30

% loss 6 7 13 9
Appearance NOTIEABL ¢ ¢ o o o ¢ o o o s o o & o o o @
Texture Nermal to sub-normal . . . . . Nogmal
Strength test 10,10 11,11 9,13

Fungal hyphae Abgent o » % & & & & % i o s
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X0: = “Dry rot near heart but heart core practicallf unaffecgteq!,
Specimen receinéd 4.5.3¢€,

Description of Specimen i~

Rot - heart.

Colour - Argus Brown.

Texture - powdery.

Cracking - cubical,

Mycelium present - none.

4one lines - present.

No fungus isolated after 3¢ inoculations,.

; ;9£. - "Heart rot¥,

Specimen received 2e6.36,
Desoription of Spegimen :-
Rot - heart.
Colour - Amber Brown.
Texture - powdery.
Cracking - dubical.
Mycelium present Z ;one.

Zone lines - absent.

No fungus isolated after 35 inoculations.
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P2. ~ "Heart Rot".

Specimen received 2.6.36.

Descriptien of Specimen HE

| Rot - heart.
Colour - Argus Brown.
Texture - powderye.
Cracking - tending cubical,
Mycelium present - none.
Zone lines - absent.

Unusual feature - extensively insect-tunnelled, frase deposits,

Fungus isolated :- Basidiomycete VIII.'

18t Isolated . Incubation Pd. . Tob. Inooula . sffective . %

6.736 19-21 days 18 7 29

Basidiomycete VIII in culture :-

Macroscopic Characteristics :-

Colour - White,

Texture - silk-felty; moderately thick.
Exudations - droplets.

Rate of groytp - moderate to slow.
Sporophores - not obtained.

Unusual feature - regular margin.

Microscopic Characteristics :-

Clamp connections - frequent; often producing hyphal
p branches.
Hyphae -
width - 4-6u.
Appearance - hyaline; eﬁpty to vacuolate.
Eranching - free; acute-angled.
Chlamydospores - in submerged mycelium; intercalary and
terminal; sub-cylindrical to sub-
spherical; granular contents; 4-10u x
1 2—1811-

Unusual feature - grystals in meédium, rhomboidal, clumped.

Roman numerals were used temporarily to number the Bagldiomycetes
as isolated, |
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: Attack on Jarrah Blocks. _
g culture 2071;/1;. « 207P/2 207p/3 . 207P/4 . Control
Stﬂted 20!?.36 8 _° _° ° s e s s o o

BlOGk addﬁd 20 9 ® 36 ® e e & ¢ ¢ s o

: L. removed 28.7037 ® ® ° ¢ e s e e 8 »

e L] v L] L] L] ® L ] L -

° L] L] L] L] L . L L L) °

_Period of attack 329 days . . . . . . .

23.96 24.21 24.01 24.23 24447

1.2 Tad 0.5 0.6 -1l.5
:igﬁ?eazanoe- s U I N R IS T e ;
-fréiture Brittle to sub-normal; longitudinal Normal
ftf_ ‘ cracks.
 §§¥ength test = 3 4,3 6,7 4,4 757
f}ﬁgh&l-hyphae Not numerous; AATIOW; crossingl{ibre Absent
B walls,

5ﬁﬂf“Q§- - "Heart rot",
' Specimen received 246436,

Description of Speoimen :-

-Rot - heart.

Colour - Chestnute
Texture - powderye.
Gracking-— transverse.
Mycelium present - none.
Zone lines - absent.

Unusual features - insect tunnels containing frass; open
Spring wood more decomposed.

No fungus isolated after 30 inoculations.
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Rz. - “Dry rot and/or heart",

Specimen received 2.6.36. Contains three separate zones

of decay.
R2A,

Description of Sub=-8pecimen :-
Rot - heart.
Colour - Burnt Sienna.
Texture - sub-normal
Cracking - longitudinal,
Mycelium present - white, thin, sparse on surface.
Zone lines - absent.

Fuggus isolated :- Basidiomycete Xif.

1st Isolated .Incubation Period . Tots Inogula . Effective .« %

s?.10.36 under 111 days 6 s ] 17
. B'mycete XII in culture i
o Maeroacopio charggteristics :-

Colour - white at first, then Cinnamon to Sayal Browns

.
AT A SR T RS

i
&
g
{

Texture - irregular downy; tending to shagginess with
‘8%1ff hairs; moderately thick.,

Exudations —'droplet.
Rate of growth - moderately rapid.
Sporophores - not obtained.

Unusual features - VEry vigorous growth; irregular margin

with dense layer of fine hyphae;
’ medium darkened.

gicroseogic Charagteristics :-

Clamp connections - frequent; o;gasionally compound énd
a

producing n 1l branches.
Hyphae :-

Width - 2-8u
Appearance - hyaline, granular to vacuolate.

Branching - free; acute-angled and recgtangular,
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Chlamydospores - frequent;

it e v e s
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in submerged mycelium,

intercalary and terminal; raee in aerial
mycelium; sub-spherigal; 8-12u;

globular contents.

Unusual feature - crystals frequently

present‘in éedium,

solitary, also, in clumps of small
crystals along submerged hyphae,

Attack on Jarrah Elocks.

2110Ra/1 .
21.10s 36 .

2110Ra/2 . 2110Ra/3 .

L [ [ e [ L] [ L] ° ° [

2110Ra/4 +« Control

16.11.36 .
' removed 14. 8.37

eriod of attack 271 days .
pea Normal . .
Sub-normal
23.78g
20.94

D7
'Jgth_tast 8,11

frﬁhgﬁl hyphae Not numerous; cross

° L L ] L] L L] L] ° * ° .

to brittle .+ . . . .

L L) L [ ] e ® L] L L]

L L L ] L4 L . L] L] L

¢ ® e o Normal

24.84 23,16 23,53 24.05
2¢.88 23432 23470 24.35
~0.6 -0.7 -0.7 ‘-l.2
10,11 9,10 10,9 9,10
ing fibres through Absent.,

pits and bore-holes.

RZ2b.

Rot - heart.

Texture - powderye.

Description of 8ub-specimen -

Colour - Burnt Sienna.

Cracking - tending transverse,

¥ycelium presen$ - none.

Zone lines - absent.

Fungus isolated :- Basidiomycete XI.

1st Isolated . Incubation Feriod . Tot. Inocula . Effective . %

:9-9-36 under 20

days 18

2 11

B'mycete XI in culture :- See B'mycete XII, P. 15 and above.
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Attack on Jarrah Blocks.
s e —r =L AL
2610Eb/1 . 2110Rp/3 . 2610Rb/3 « Control

Started 26/10436 _ 21.10.36 26210, 36 21.10,36

Tfﬂiock added L N R T 5 ¢ s o o o o o o
| “ Iemoved 10. 8.37 - L] L] L] L L ] * - L ] L] L] L ] . L ] ° L ] [ ] [ ]

Brownish discoloration . . . . . Normal
0Lt ¢ ¢ o v o o b b 4. e s . Sub-normal
24.35g 20.60 19.39 19.67
24.65 20495 19.59 20.09
-1.2 -1;7 -1l.0 ~Ze1

8,9 8,8 8,8 9,9
Not numerous; crossing fibres Absent

through pits and bore-holes.

R_e Ce

Desoription of Sub-specimen -

Rot - heart.

Colour - Chestnut.

Texture - powdery.

RV,

Cracking - transverse.

Mycelium present - none.

Zone lines - abhsent.

ST

No fungus isolated after 20 inoculations.
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- F5. - "Dry rot".

Specimen received 29.8.36,
Descrigtioh of Specimen :-
Rot - heart.
Colour - Auburn,.
Texture - powdery.
M&oelium present - thin, white sheet; localized.
Cracking - cubical.

Zone lines - absent,

Unusual feature - tendenoy to longitudinal cleavage outside
advanced stage of decays

lﬁ"Eungus isolated :- Basidiomycete XIII,

"' 18t Isolated . Incubation Period . Tot. Inocula . Effective . 9

21.10.36 I-11 days 18 4 22

B'mycete XIII iculture - See B'mycete XII, pp. 15-16.

Attack on Jarrah Blocks,

1211F5/1 + 1211F5/2 . 1211F5/3 . 1211F5/4 . Control

12.11. éé L ° L3 & [ ] ] < L] L [ L] o o < L] L] [ & L] o
28.12.36 ,:'. -. L L L L L] L] L L] L L] L ] L ] L ] ® L] ® L] L L
removed S5 8e37 ¢ ¢« v v 4o v . .

L] L [ ] L] [ ] L] L L ] L] L] L L] [ ]

_Périod of attack 240 days . . . . .

L] L] - * . . L] L) L] ° L] [ ] L]

Appearance Brownish discolouration . . . . ., . » « « Normal
_Texture e Normal
; ﬁﬁj?angth test 8,6 15l 4,4 3,7 7,6
:iu”?ﬁﬁgal hyphae SHBOHE ™ % % 5 » x o W L B e MBS A e o &
srome 208 prom, ot
: initially? initially?
'tiﬁizaal wte 19.72 19.83 1G.-2 23,50 19.4
Final 0 19.62 19.91 18.84 23.44 20.3
l"% loss 0.5 -0.5 2.0 Fraid ~4.6
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B2, -~ "Pith or dogze (may develop to straw rot) from stump"”.
Bpecimen received 19.3.36.

Description of Specimen :-

Rot - heart.

Colour - Vinaceous-Russet.

Texture -~ stringy.

Cracking - longitudinal.

Mycelium present - thin, frosty appearance, throughout whole
decayed region; on smaller block is papery,
Yellow Ocher.

Zone lines - absent.

Unusual feature - strong mouldy odour.

Fungi isolated :- Fungus Bns.
Fe hepatica

“;jgpgus 1st Isolated Incub. Period Tot. Inocula Effective %

Bns 25.4436 15-19 days 48 19 . 40
‘gyihgpatioa 2844436 17 days. 48 I 3

Fungus Bns. in oulture :-
Macroscopic Gharacteristics :-

Colour -~ Natal Browne

Texture - loose-woolly, thin.

Exudations -~ absent.

Rate of growth - slow.

Sporophoree - not obtained.

Unusual features - black, oily sheet in medium; under-
surface of medium gréyish; margin,
dark, regulure.

Microecopig Characteristigs :-

Clamp connections - absent.
Hyphae -
Width - 4-bu.
Appearance - hyaline; vacuolate to globular.

Branching - free; rectangular.




Chlamydospores - absents

. 055(138/2

° L ®

Attack on Jarrah Bloocks.

055dBa/1
5.5e36

055dB/1 .
He 536
2266436
| removed 2406437

i0d of attack 367 days .
ppearance Normal . .
Texture Normal . .

Tnitial wt. (sat) 31

inal  * v 30,5
loss 1 axg
Bt:gﬁéth test 8,8
5 Absent . .

”ééi{hyphae

Ll

L ]

31

32.5
=4.5

10,10

¥. hepatioca in gulture :- For description, see

: Attack on Jarrah Blocks.
gulture 1250B/2 + 125m5/3 . 125uB/5 . 125uB/6 . Gontrol
tarted 12800 sd o vieiionnatai W T e
ook added BB v v & 0w s R o N R e a o
S rémoved 2406037 ¢ b o o W . R I
period Of astack JBLUAYE & & ¢ v v wa Ale e v w5 s
?ﬁpﬁédianoe HOTBAL & v ¢ v v b i e e e e e e e e ..
E&é&tnze Sub-pormal .+ .4 . 4 . ... .. .. HNormal
Laitar sate wee 3235 3 3.4 33.5 3.2
Flnal v v 3,5 32 32.5 32 33
%.1088 2 & k) 5 -2
‘Strength test 11,10 10,10 ¢,10 12,13
Absent . . . . . ., * o o & . . . ; o o

?hﬁé&l hyphae
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£2. - "Pith or doze from near top of bole".
Specimen received 19.3.36.
‘_Desgrigtion of Specimen:-
Rot - heart.
Colour - Kaiser Brown.
Texture - soft.
Cracking - absent.
Mycelium present - whitish; in narrow pockets.,
4one lines ~ absent.,
Unusual feature - insect-tunnélled.
zll-fnngi isolated :- F. hepatica .
N Basidiomycete 1IV.

Fungus 1st Isolated Incub. Period Tot. Inocula Effective %

ﬂgpatica 3.6036 l6days 17 X 6

Tmyﬁgﬁe IV 4.436 10-11 days 5 10 19

Attack on Jarrah Blocks.
226C/1 . 226G/3 . 226C/4 . céntrol
tart T e N N e P T
vgBlﬁﬁk added . s Ty 5 1SR T R o L

fuﬁﬁ“m removed DeT+36

[ ]
L]
L]
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" Period of attack 350 days

°
L]
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.
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'Appearance Normal . . . . . . . .. ... ...
{i&gtu:e NoxmAl o - ¢ o ¢t 6 5 ¢ 4 4 4 o 6 o 5 o o
'Initial sat. wt. 32g 32 30 32
‘Final " v 30,5 31.5 30 31

% loss 5 2 0 3
Strength test 9,10 9,10 9,9 9,11

Fungal hyphae ADBBOL & o o = o o % % & 6 % 5 6 5 e o b .

F. hepatica in oulture :- For description, see pp. 25=2%
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Blmycete IV in culture :-

Yacrosgopic Characteristics :-

Colour - Orange Pink, Apricot Buff, Onion-skin Pink.
Texture - downy to felty, to " thick.

Exudations - absent.

Rate of growth - very rapid.

Sporophores - not obtained.

Unusual features - "ground glass" appearance of young
mycelium due to rapid, appressed,
hyphal growth initially; whitish
precipitate of rhomboidal crystals
in medium; medium bleached; irregular
margin to mycelium.

‘Migcroscopic Characteristics :-

Clamp connections - frequent.

Hyphae :-
Width - 2-6u.
Appearance - hyaline, vacuolate to globular.
Branching - rectangular.,

Chlamydospores - in submerged mycelium; intercalary and

terminal; globular contents; sub-gpherical

5-10 x '10-25u,

Unusual feature - crystals Occurring in medium and along

hyphae.
Attack on Jarrah Blocks.
226¢/6 . 226¢/7 . 226G/8 . 226C/9 . 2% Control

22-6.36 SSUREL S Tt L B FE e NN TR VN N T T ® e & e

b Y 9

griod of attack 357 days * e ® e v e ¢ ¢ o e o

1307-36--.-.o--.o-.--woo-o-

remeved 5:7037--.-.-..u-co---ocooo

L L] ¢ @ ° ] L ]

»;Appearanoe Irregular Cinnamon streaks; vessels Normal

o on transverse surfaces empty.

~ Texture Soft and friavle . . . . . . ., . . Normal

“Initial sat. Wt. 33g 34 34 34 34

- Final . ¥ . 30 30 3045 30 31

7 % loss 9 11 10 11 9

', Strenghh test 9,9 12,10 9,9 8,9 13, k2

ffiuﬂﬁﬂl hyphae Numerous; broad; crossing fibres and Absent

me. ray cells through pits and bore-
holes; fibre-cells pushed apart.




-23-

s - “Doze. Advanced stage".
Sﬁépimen received 2.6.36.
pégﬁ;i tion of Specimen :-
'Rof ~ heart.,

Colour —.cinnamon Rufous,
Texture - gub-normal.
Cracking - absent.
 ﬁ§celium present - nore.

- Zone lines - absent.

SRR Ly

Fungus isolated :- Basidiomycete VI.

Incubation Period Tots Inocula Effective %

16 days . 16 2 12

;‘:E‘mxcetelv; in cﬁlture ‘= See B'mycete IV p. 22,
Attack on Jarrah Blogks.

207U/1 o 207M/2 207,/ 3 207M/4 .+ . Comtrol

PO TE § e e et s e e .;.“, N

R Ty i s W e h s e e _
7 R A v W
329 days E Foeml 0w s Bk v ow os m R R S

Slight Cinnamon discolouration . . « + o « Normal

SOft tO Bub—nol‘mal T ® e + 4+ e s ® 6 o e @ Normal

24.90g 24«20 24439 23.97 23,72
24;86 244,16 24.21 23.91 24.15
0.2 0.2 C.7 0.3 -1.8
8,8 9,6 759 7,8 9,7
Numerous; broad; crossing fibre walls Absent

and medullary ray cells through pits
OoTr bore-~holes; fibre-cells pushed apart.
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fype 3. Straw Rot.

B2. - "Pith or doze (may develop to straw rot) from stump".

See ppe 19-20.

.+ DB - "Straw rot in Jarrah".
Specimen received 29.8.36.

Description of Spegimen :-

Rot - heart.

Colour - Cinnamon Rufous to Hazel.

Texture - powdery.

Cracking - tending along open Spring wood.
Mycelium present - none.

Zone lines - absent.

Unusual features - insect-tunnelling.

Fungus isolated :- F. hepatica .

 .1lst Isolated . Incubation Period . Tot. Inocula . Effective . %

. 22,10.36 917 days 18 6 13

#o hepatica in gulture :- For description, see ppe.

Attack on Jarrah Blocks.

Culture 1211D5/1 . 12118%/2 . 1211D5/3 . 1211D5/4 . Control

) S—tarteg 12.11.36 ® . @ ° ® ¢ @ [ ® [ . . [ * o ® ® - . v
; BlDCk addEd '8.12.36 L] L] ° L] L . L] L] L] L] Ld L (] L (] L] L L] - L -
Initial wt. 20.23¢g 23.65 19.27 24.62 19.67

Attack still in progress at time of writing.

-,
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Type 4. Decayed Included Sap.

£2. - "Cavity forming through decay of included sap',

l‘}g[ Specimen received 19,.3.36.

I _lst Isolated . Incubation Period . Tot. Inocula . Effective . %

£

B B T e A T R M A R R

S

i R LW VAL | NS

Description of Specimen :-—

Rot - heart.
Colour - Zing Orange.

Texture - powdery.

Cracking - absent.
“ycelium present - none.

Zone lines -~ absent.

Unusual feature - decay apparently preceded by insect-
tunnelling,

e Funpus isolated :-~ Fistulina hepatica (Huds.) Fries.

21,436 18 days 30 i B 10

H
F. hepatica in culture :- Composite Description®

Macroscopic Characteristics :-

Colour - initially white; later Cartridge Buff to Kusset.

Texture - loose-woolly, membranous to felty; sub-sulcate;
moderately thick; irregular margin.,

Lxudations - watery or reddish.

rate of growth - moderate.

Sporophores :-
S56ffle :-

Colour - Ivory Yellow, Cartridge Buff to Chestnut.
Shape - round, cylindrical to phalloidal; small,

cup-shaped.
3ize - to 2cms. in diameter; to 4.5 cms, long.
Occurrence - on mycelium or block.

fxudations - watery or reddish.

H
" For a more complecte description, ses the author's

"A Cultural Study of Fistulina hepatica (Huds.) Fries, Isolated
from Decayed Jarrah (Eucalyptus marginata Sm. )"
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Fertile :-

Colour - Cartridge Buff, Pinkish Cinnamon to
Wood Brown.

Shape - shelf-like; open cup-shaped.

Size - to l.5 cms. wide; to 4 cms. longs.

Occurrence - om mycelium or block; typical s'phores
obtained only on transverse or long.
surface of block.

Exudations - watery or reddish.

Hywenium - lining distinct, fistulous Cartridge Buff

tubes, 2-5 x 0.2-0.5 mm.; orifices often
with fimbriated edges.

Microscopic Characteristics :=-

Clamp connections - freguent; simple.
Hyphae :i-
¥idth - 2=-8u.

Appearance - hyaline; vacuolate to globular contents
(0il globules).
Branching - free; acute-angled and rectangular.
Chlamydospores - frequent; intercalary and terminal;
10-13 x 2-7 u; containing oil; ovoid
to sub-cylindrical.

Unusual feature - rhomboidal crystals in mediume.

Spores -

Colour - deposits, initially kmpire Yellow, later
Antimony Yellow; individual spores hyaline.

shape - ellipsoidal to sub-spheroidal; apiculated.

Dimensions - 3=5 x 5-8 u.
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Attack on Jarrah Blocks.
045dE/2 . 045dE/3 . 045dE/4 . 1558E/1 . Control
405636 ¢ o o . o o 4 o . . o 15.5.36 4.5.36%

2.6.36 L d [ ] * ® ° ° [ ] o L] [} [ ] 8.6.36 2.6-36
24.6.37 e & s ° o e 29-12.36 2406037 ® ® e s @
iod of attack 386 days . . . . . 210 days 380 days 386 days

Hormal o ¢ v ¢ o & o o « v o = » o

HOIMAL o o v & o 6 4 4 4 4 ke v e e e e e e e
:ﬁigl sat. wt. 32g 32 32 27 31.5
' Weooow o33 31.5 35 32.5 33
-3 2 -9 2 wh
rength test . 10,12 10, 10 12,12

ngal hyphae Absent Absent Absent

82. - "Included s&p about 64" x 3" acrose end-section, decayed
on one edge, still sound on other edge',

Specimen received 2.6.36.
Description of Spegimen :-
Early stage of decay :-

Colour - Vinaceoﬁé Cinnamon.
Rot - included' sap.

Texture - soft.

Cracking - absent.

dycelium present - none.
Zone lines - absent.

 Late stage of decay :-

Rot - included sape.
Colour - Prout's Browne.
Texture - powderye.
Cracking - cubical.
dycelium present - none.

Zone lines - present.

Unusual feature - zone lines separate the two stages of decay.

No fungus isolated after %6 isolatéons.
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E2. - "Decayed included sap. (This is from the butt of an old
tree and the wood may be over-mature. There is a
Possibility of other rots being present)",

Specimen received 29.8.36. Consists of a large ang small
block, both very much weathered and decayed.

Description of Specimen :-

Small block :=-

Rot - 7

Colour - (Clay,

Texture - powdery.
Cracking - cubiecal.
Mycelium present - none.
Zone lines - present.,

Unusual feature - extensive insect-tunnelling present,

No fungus isolated after 13 inoculations,

Large block :=-

Rot - ?

Colour - various including Clay and Chestnut.,

Texture - powdery.

Cracking - cubical,'in part.

Mycelium present - none,

Zone lines - present.

Unusual features - spécimen very much decayed; extensive

insect-tunnelling, discoloured wood
round pin-holes,

No investigations carried out in the pathology of large block,
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Type He Yellow-edggd Pin-holes.

VE. - "Pin-holes surrounded by discoloured wood ",

Specimen received 2.6.36,
Description of Specimen :-

V2a - wood immediately associated with borer tunnels.

Rot - heart.
Colour - Sayal Browne.
Texture - soft to powdery.

Cracking - absent.

Mycelium present - none.
Zone lines - absent.

Unusual feature - interior of tunnel, Bay to Black.

No fungus isolated after 30 inogculations.

¥2b - wood showing general rot.
Rot - heart.
Colour - Tawny to Cinnamon Rufous.
Texture - powdery.
Cracking - absent,
Mycelium present - none.
Zone lines - absent.

Numerous insect-tunnels present.

Fungus isolated :- F. hepaticae

’;nlst Isolated Incubation Period Tote. Inocula hLffective %

6.7.36 18 gays 18 g | 43
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Attack on Sound Jarrah Blocks.

2007036 ¢ ¢ o 0.,

21.8.36..............

5e8¢37
erlod of attack 349 days . . ., . .

L]
*
L
L]
.
L]
L
L
Ll
[]
L]
L]
]
L]

Brownisjfdiscolouration . . . , . , . Normal

Sub-normal to normal. . « « . . ., . . flormal

itial sat. wt.' 34g 35 gt - 3 34

" " 32.5 34 35 31 30.5
: 4 3 0 3 10
rength test 8,7 7,10 10,9

meal hyphae Absent . .

96 Penoilled Jarrah.

;é& - "Pencilled Jarrah o.., "
iSpecimen received 2.6.36
Description of Specimen -

Lines - dark; ocbﬁrring in true-wood; extending to 2%
radially transverse, to " radlal-longitudinally,

Colour of surrounding wood - Kaiser Browne.
Texture - normal.
Cracking - absent.

Mycelium preseht - none.

Zone lines -~ absent.

. No fungus, except a sporulating one (8uspected of being a
contaminant), isolated after 17 inoculations.
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%2+ - "Clean pencilled Jarrah from an over-mature tree',
Specimen received 20.6.36,

Description of Specimen :-

Lines - dark; occurring in both true-wood and sap-wood;
extending to 2" r:dially tiansverse and to =
radicl-longitudinally.

Colour of surroucding wood - Cucao Brown, Cinnamon Rufous.

Texture - normal,

Cracking - .bsent.

ycelium present - none.

Zone lines - absent.

Unusual feature - zones of softer, lighter-coloured vwood -

probably incipient decay.

Fungus ispolated :- F. Hepatica .

:lst Isolated Incubation Period Tot. Inocula Lffective «
- 2/+10.36 21 days 9 3 4%

F, hepatica in culture :- See pP. 2H=-26,

attack on Jarrah Blocks.

- Gulture 121122/1 . 121122/2 . 121122/3 . 121122/4 . Control

' ﬁarted 1lze 011¢36 LB v % e E s 8w s w s s s W e e .
, “;ig;ock added Bel2a36 4 v v v e e e e e e e e e e PR
:f*ﬁlnitial wt. 20.23g 23,65 19. 27 24.62 19.67

Attack still in progress at time of writing.

LS. - "Pencilled Jarrah".
Specimen received 2£9.3.36.

Description of Specimen :-

Lines - dark; occurring in true-wood only; extending to
1" radially, transverse.

Colour of surrounding wood - Vinaceous Russet.
Texture - normal.

Crackinz - absent.

¥ycelium present - none.

one lines - absent.
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-'gggggg iselated <= F. hepatica .

lét-lsolated Incubation Period Tot. Inocula Lffective %

7011.36 31 days 9 3 43

F. hepatica in culture :- See pp. 2:-26.

Attack on Jarrah Blocks.
172¢5/2 172¢5/3 172C5/4
AT w e T o v o o s i 5 e e

23+.51g g3.62 23487
'iAftack 8till in progress at time of writing,

Type 7. Sound Heart-wood (i.e. true-wood)

fgg. -~ "Heart nominally sound‘.

Specimen received 4.5.36. No investigations made.

2+« - Y“"Heart".

Specimen received 2.6.36. No investipgations made.

'¥W2. - "Clean true-wood and sap."

Specimen received 20.6.36. No investigations made.

'X2. - "Clean true-wood and sap®.

—

Specimmn received 20.6.36. No investizations made.

X3» - "Clean true-wood and sap". ‘ l

Specimen received 20.6.36. No investigations made.

g. - "Clean true-wood and sap".

Specimen received 20.6.36. No investications made.

TR TR A S AR G PR N RO R

G5. - "Clean heart from sound tree".

Specimen received 29.8.36 No investigutions made.
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L.Txge 8. Seound Sap-wood.
D2. - "Clean included sap".

Specimen received 19.3.36.

No included sap-wood greaent, according to Cummins! method
of ldentification(1936). No further investigations made.

W2, X2, X3, Y2. - See akbaxE. D. 32

- Iype 9. Clean Included Sap.

D2.~ See above.
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 NOTES ON MACROSCOPIC CHARACTERISTICS OF DEGCAYED WOOD.

The prineipal difficulty encountered in the
iﬁvaatigatiou was the complete absence of history concerning

éach specimen. This defect introduced a number of varying factors,
ﬁany of which may have operated to conceal the primary effects of
the abtack by wood-destroying fungli. These factors included
maturity of wood and age of specimen, type and amount of weathering,
anironment, presence of insects and secondary fungi. The fact
that decay of wood 18 in itself a slow and gradual process ensures
the progressive change of the symptoms of rot with time,

Some of the difficulties encountered in the
éqacription of specimens were as follows:-

Rot:~ some specimens described as sap-roots and containing
;#010ured zones indicative of sap-wood actually contained no
%qap-wood on examination. (Cummins, 1936).

Golour:- this was probably dependent to a great extent on type
“x.and amount of weathering and on secondary attack by fungi and insects;
”;ﬁ addition, sound Jarrah itself was often variable in colour,
ihxture:- at times this was difficult to guage and was probably
ih:luencad by weatherihé. Cracking snd mycelium present were
probably also influenced by weathering. In addition, the presence
5;-91 ingect funnels with frass deposites and discoloration of wood,
?;thg manifestation of wound reactions, such as gumn veinsg,included
iﬁj?ap—wood as well '‘as the presence of other spprophytes all added

LQ”fto the difficulties of recognition of the primary symptoms
Li‘éf decay.



PIFICATION OF FUNGI ISOLATED.,

The fungi isolated may be divided into three groups

follows :- (1) F. hepatica .

(2) Basidiomycetes other than F. hepatica .

(3) Fungi other than Basidiomycetes.

1) Fistulina hepatica (Huds.) Fries.

This fungus was isolated fron Specimens of "heart
% or dry rot", "pith or doze", "straw rot", "decayed ingluded sap",
ow-edged pinholeg" and "pencilled Jafrah". Typical diminutive

ile sporophores, obtained in culture, exhibited the characteristics

he sub-family Fistulinaceae in the "hymenium inferior, lining

’; %giﬁe and separate tubes". (Rea, 1922). The description of Fistulina
- ;'tica Fries by Saccardo (1688) agreed closely with the appearance
‘these sporophores in culture. Additional proof of the identity of
L; fungus was given by setting uwp comparative cultures against
;hefatica obtained from sporophore tissue of a fruit-vody growing
elled Mountain Ash (L. regnans,) timber at Healesville, Victoria.
fungus was recorded by Cooke (1892) for W. Australia.

blyn (1937) isolated the fungus from pencilled Jarrah and statea

' its "causal relationship to pencilling has been reasonably
“tablished" He does appear, however, to have isolated the fungus
rom other types of Specimens although the common occurrence of the
gus on Jarrah trunks is noted.

gggidiomycetes bther than F. hepatica.

Poyyporus_eucalyptorum Fries. This fungus was 1solated from

J@ cimensAZ ("heart rot or dry rot") aud comparison sbowsd it to be

ntical with cultures of p. eucalyptorum ohtained from sporophore

f!BBue of a fruit-body growing on felled vountain Ash timber at
- lesville, Victoria. This fungus was recorded for w. Australis
¢one (1892). Tamblyn (1937) isolated this fungus from a specimen-—
¢ he refers to as "brown trunk rot" woich, in its late stage,

ars to be similar in description %o specimen A2,
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Basidiqmycetes XI, XII and X111 isolated from

_ﬁ rot and/or heart rot" and “dry rot" specimens showed a close
larity to one another, in culture.

‘ Basidiomycetes IV and VI i.olated from "heart rot
dry rot" ana “pith and doze" specimens, .ere identical

' These Basidiomycetes, as well as Pasidiomycete VIII

golated from a "heart rot or dry rot! specimen, were not

-Fungi other than Basidiomycetes.

The Phycomycete isolated from gpecimen F2 as wellas
gﬁé B n s isolated frow svecimen B2, wstre considered unimportant
Wood-destroying fungi. This view was borne out by the greater

eéncy of their isolation compared with other fungi and the
e of any change in Jarrah blocks following on "attack" by

¥ fungi. Consequently, no attempts were wade at identification.

~Two Busioiomycetes, F. hepatica and Bausddicuycete IV, were

~ isolated from specimen G2 ("pitn or doze").
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ARPIFICIAL ATTACK ON JARRAH BLOCKS.

Gertain difficulties were encountered in the
iterpretation of results of pathogenicity tests by fungl on
Jarreh blocks. 1In the mechahical test, these were due to (a) the

gnet that matching of blocks prior to inauguration of attack had

not been resorted %o and that conssquently there existed, in all
probability, initlal differences in strength between the blocks
aﬁtaoked by any one fungus and (b) over-drying of blocks before
@gd/or after attack for 45 hours at 105'0 produced varying degrees
at‘brittlenoas and efforded no reliable opportunity for comparison
of fracture. Apparent inconsistencies in losses in weight of
E}acks after fungel asttack were due primarily to the uncertainty
gf-fungal attack in culture dubring the relstively short periods

of attack,

Fo hepatica, This fungus was allowed to attack

Jarrah blocks under controlled conditions for veriods of time

@mnging from 73 to 386 days, Insignificent changes in weight,

.appearance, texture and strength test of the blocks as well as
" the absence of fungal hyphae in wood sections all indicated
'i_ n9gative evidence for pathogenicity besed on artificial inoculation

. - under the conditions of this investigstion.

This may have been due to a number of causes (a) shorte
. _nesa of period of atteck - an effort to diminish the effect of

: ﬁlgthis cause is being made by continuing the attack with certain

eultures (see pp. 24, 31, 32) - further, it is of interest to note

: thet Cartwright (1937) stated that F. hepatica caused no appreciable

loss in.strength {n the early stages (presunably on living Oak) but
later, considerable softening took place and the timber became
_somewhat brittlej (b) wunsultability of the medium and/or
:'ipgntrollad conditions - the specialized metabolism of the fungus,
“éxiﬁponsibly with regard to tannin ( Cartwright 1937) may have been
;%;  rBtp0na1b1e here; (c) the possibility, that the fungus uses
.i-:”japwood as a base for attack on true=-wood in the living tree, must

fti ‘not be overlooked, in which case artificial culture on Jarrsh
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aapwood blocks would probably throw more light on thia aspect

P. ouca;xptorum. Jarrah blocks were attacked by this
fungus for 328 days. Although no significant changes in apnoarance

or weight were ebtained, the slight but definite deterioration in te

testure and the very definite reduction in strength aupportod by
Yhe presence of numerous fungal hyphae crossing wood fibres and
gwdullary ray cells by means of bordered pits end boreholes,
ﬁﬁdicated positive pathogenicity under the conditions used,

_ ' Basidiomycete X1, X1l, X1ll:., This
Tungus attacked Jarrah blocks for periods of time from 240 to 271
deys, Attacked blocks tended towards e brownish discoloration
.and this was asssoclated with a degradation of texture but no
ﬁparont loss in strength was recorded. Yo consistent losses in
?1ght were obtained as a result of fungel attack but,to the contrary,
ﬁcreasea in weight were obtained in a number of blocks. Fungal
_‘_fhyphae occurred infrequently in wood sections and were observed
'fkaroasing wood fibres through bordered pits and bore-holes.
ﬁhrther experiments will be necessary to establish proof of
ﬁﬁhogenicity of this fungus.

Basidiomycete 1V, V1. Jarrah blocks were attacked

;ﬁ periods of 357 to 329 days by this active fungus (Basidiomycete
‘waaa considerably more vigorous). Cinnamon-coloured streaks

on wood previously in contact with the fungal mycelium, associated
;éﬁh a marked softening in texture and a lowersd strength test

g#ve definite signs of the pathogenicity of the fungus. In addition,
ﬁﬁﬁerous hyphae were observed in longitudinal sectionslcraasing
Jﬁ;éod fibres and medullary ray cells through bordesred pits and
'Bre»holes. A photograph shows the transverse surface of a block
which was attacked and in which the wood vessels were emptied as

?esult of the presence of the fungus.

Basidiomycete V11l. This fungus, after attacking blocks

}f_h:or 329 days, produced no change in appesrsnce and very little change.

fin'weight. However, deterioration
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‘texture and in strength occurred, and fungal hyphaelwore
‘ﬁaprvod crossing wood-fibres. These observations pointed to
he_fungus being pathogenic.
; Koch's Postulates were not completely satisfied in this
vestigation - (a) the number of specimens examined was too small
@ prove the constant association of 2 fungus with one tyove of
Bﬁ specimen, (k) fungi were isolated and studied in pure culture,

) sound Jarrah was inoculated but failed to rsproduce the

gharacteristic symptoms of decay, possibly due to a number of

auses referred to on pP.37, (d) re-~isolation of fungi from blocks

bjected to artificial attack was considersd unnecessary since
he attacking cultures resembled their parsnt cultures throughout

he whole period of attack and controls remained sterile.

‘GENERAL _DISCUSSION.

The rot terminology for specimens, as used by the

West Australia Forests Department, was inaccurate and unstandard-

zod, and, as was subsequently proved, gave little or no

iindication of the identity of the fungus present. A revised

g

jﬁwtem of rot nomenclature hased on accurate macroscopic

haracteristics sesms therefore desirables. Investigations on a

ﬁrge number of specimens would then assist in the problem of
ébbgnizing the causal fungus from an accurate description of the
6t. Finally, an opinion on the rate of develovment of the rot

;ﬁ the living treé or in converted timber based on this accurste
gpacription of the rot could be given with some degree of certainty.
' The vitality of the fungt isolated is probably an
indication of the Possibility of decay occurring in converted

. timber. F.hepatica rstained itg vitality in felled Jarrah for

_.gfﬁﬁp'least 22 weeks (after which period no further isolations were
attempted),

This observation is in contrast to F.hepatica in

E felled English 0ak, according to Cartwright (1937), who stated,

B "the fungus soon loses its vitality in felled timber."




the remaining fungl isolated from Jarrah,Beyct xi,xixu remained

.able for at least 20 weeks, P.eucslyptorum 6 weeks, and

Basidiomycetes 1V, V1 and V11l 4 weeks.

The isolation of two different Basidiomycetes from

one specimen (p.21) 1s in sgreement with the view often expressed

hat for the complete disintegration of wood, riore than one

fungus is necessary (Robertson,1934) . Experiments to study

fhis point of view would necessitate the attack on wood with

‘one fungus and then with anotner fungus, and vice versa.

Field work was not carried out by the writer in

3£his investigation on decay in Jarrah. It is probable that field

work may have been useful in suggesting various methods of

:ﬁttack and in the further interpretation of the results of

‘lgboratory work.

The inevitable artificislity of all cultural work

48 a great handicap to the interpretation of results. GCultural

work does not necesserily indicate the relative, and conaequently,

eonomic importance of attack by various fungl. Similarly,
ftificial penetration of wood cells by a fungus differs from

:iatural attack. In the case of rot in a living tree, complete

foof of the identity of the causal fungus demands, in addition

0 cultural work, the production of symptoms of decay in ean

ttack on a sound tree.
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Fungi isolated from a number of typical specimens of

decay in Jarrah were identified ag F, hepatica, P, eucalyptorum

-and three other Basidiomycetes.

» in culture, but the writer, in view of the repaated

solations from decayed Jarrah and undoubted pathogenicity on

ngllsh Oak of the same fungus (Cartwrizht and Findlay, 1936;

‘Cartwrlght 1937), considers the fungus may be pathogenic én Jarrah,

In the case of p, eucalyptorum,

Cunningham (1927) stated that the
‘UNguUs was the cause of a serious heart rot of beech (Nothofagus

spp.). Cleland (1935) stated that the fungus was unquestionably

destructive. Pathogenicity on Jarrah was demonstrated in this

invest1vatlon.
Cf the remaining Basidiomycetes, one (X1, XxII, XII1)
proxe conclusive pathogenicity while the other two

-proved to be pathogenic,

r‘n‘

"_did not

oné in particular (1V, VI), being very



] o

l. A number of Basidiomycetes were isolated Ffrom typical
pecimens of decay in Jarrah and the majority were identified.
2. Three of these Basidiomycetes, namely Polyporus

EQGaIIgtorum Fries and two others which were not identified
(Basidiomycetes IV,VI and VIII), demonstrated pathegenicity on
gound Jarrah. Fistulina hepatica (Huds.) Fries was frequently

isolated from specimens but did not demonstrate pathogenicity in

culture. Nevertheless, reasons are given for expressing the view

iuﬁgs;@lomuiqfe‘ I A X0y . in culture zave inconclusive
%+ The viability of the fungi icolated varied from 4 to 22
weeke and this fact suggests the possibility of their attack in
'penverted timmber.

4. The isolation of two diff rent Basidiomycetes from one

. specimen of rot in Jarrah is not unique but emphasiges the

S5 The rot-nomenclature at present used ty the West Australia
Forests Departmentnis inaccurate and unstandardized and as such is-
“pf doubtful value for the purpose of recognizing the causal fungi

of different rots in Jarrah.

6. The absence of field woTk increased the difficulties of

- the investigatién.
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