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/ 
PHYT0PHTH0RA CINNAM0MI' ,- I1:s ATTACK ON PI NUS RADIAT/\ IN THE 
SUNKLAND · ______ _ _ 

----

In accordance with your retjuest, below please find il brief 
outline for the Minister of Forests, shouic:I. the matter be 
raised in the , media. 

1. Deaths of pinus Radiata have been noted in 2-7 year 
old plantations in th~. sunkland. So far, the level of 
death is~ lbw (10-15 :stems . per ha.), so that the losses 
are insi~nificant as a management ~roblcm. The number 
of deaths appear to fa11 off as the plantation~. become 
older. 

2. Phytophthora ·cinnamomi has been associated with these 
deaths, but in most but ~ot all cases, the deaths are 
most frequent in areas. of forest which was infected 
before clearing for plantation establishment. 

3. The deaths are virtually confin~d to twq soil types: 

a) Type 7 (poorly drained alluvial soils on valley 
floors) which occupies only a _small proportion of 
the plantation area and which will be exlcuded in 
future. 

b) Type 4 (somewhat better drained sands and sandy loams 
of lower slopes and valley floors) which occupies 
approximately 20% of the total plantation area. 

4. At this stage, Phytophthora cinnamomi attack is not 
seen as a major threat to pine, but inten~ive research 
is in progress to ensure that the problem is not a 0 oravated 
with time e.g. it is mainly potential threat which~is 

5. 

being considered. 

Should the deaths prove a ieal problem in the case of 
Pinus radiata, Pinus pinaster can be planted inste

2
a in 

the more susceptible sites. In addition, as research 
has shown, there is marked genetic variation in the 
susceptibility of Pinus radiata to the : dis~ase and the 
accent on future tree breeding will be on the resistant 
strains. The substitution of Pinus pinaster for Pinus 
radiata may lower the productivity and increase the 
complexity of the utilisation of the resource. 

6. In addition to the work directly finar1ced by the ~c~artmenti 
a grant has been obtained from the Rural Researc}1 ?;nd for the 
study of mycorrhiza as a defence mechanism against the disease. 
An officer hired under the scheme has made considc~2ble progress. 

y 

1\0~ /Le/ _J:p.-
L. ✓~ ~~4 . 

·" 

J.J. _HAVEL 

14th M,11 , 1980. 

1{ . 
1r. 

/4~"3¼· ---



,,.. ... 

1 
I 

I ., 
I 

i 

I : 

/ 
/ 

/ 

.// 

/ 

I ~VATOR OF FORJ;STS 
Pl::ZTH. \·'/.A. 

orEBACK INVESTIGATIONS ~N THE SUNKLANDS / 

In my report of the 14th December, I gave you the suimation 
of findings up to that date. As it is a high priority 
research project, considerable additional information has 
been obtained since t~en, and I have visited the area 
with Messrs. Quain, Van Noort and Hopkins. The brief 
resume 1 ~f the field trip is as follows: 

Of the site types present in the sunklands, sites 1 and 2, 
which represent laterites and the adjacent lateritic sands, 
are already ~xcluded from pine planting. Type 6 is no 
loiger mapped, presumably because its original definition 
was ambiguous. Of the types that are planted with pine, 
the highest occurrence of the Phytophthora : attack on 
pin~s is on site 4 (hasicaliy sands and loamy sands which 
are leached and acid), and site 7 (loamy, seasonally 
waterlogged valley bottoms). Sites 3 and 5, which are 
ba~ically sand loams intermediate between 4 and 7, contain 
much :lower level of Phytophthora attack . 

The question that arises i~ what can be done about minimising 
the risk of the disease. Site 7 is less of a problem, in 
that it is much mo~e restricted in area and can probably be 
dealt with quite simply by adding it to the stream reserves. 
This w6~ld have the additionll benefit of reducing the 
opportunity for criticism from the fauna and hydrology 
point of view. Site 4 is a more serious problem in that it 
is much more extensive and represents a significant 
proportion of the ' total plantation area. Because o.f its 
extent, it has been subdivided in the 3 sub-types and these 
may provide a rationale for clarifying the situation. 
Type 4a, which consists of the deepest and driest leached 
sands is a doubtful proposition for pine planting except 
perhaps where clover is used. Radiata on these sites 
has acute nutritional problems and its performance is 
inferior to pinaster. However, even performance of the latter 
species is only equal · to, or below, the average pine plant­
ation north of Perth. The form of pinaster on these dry 
sites is satisfactory, and there is some hope that the use 
of clover and the associated heavier application of phosphate 
may improve the nutrient sit~ation. It is just as likely 
that the deep, · leached ·sands also represent an obstacle to 
successful establishment of clover. The most likely solution 
on our present knowledge is to plant these sites up with 
genetically improved pinaster where their exclusion would 
create boundary problems, and leaving them out of the 
planting area where they represent extensions into the 
laterites. Site 4d is characterised by wet humusoid sands 
with a particularly bad track record for disease. This 
presents considerable problem, in that the form of pinaster 
is unacceptably bad even when improved seed is used. 
Although . some satisfactory establishment of Pinus elliottii 
and Pinus taeda has taken place on this site, this is not 
without problems in that particularly Pinus elliottii is 
probably more susceptible to Phytophthora than pina~ter. 
Here, even more than in the case of 4a, exclusions of this 
type is desirable, but where this is not feasible, the 

. . . /2 
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Other relevant observations are that several species of 
Pythium and two additional species of Phytophthora (cryptogea 
and megasperma) are present in the soil and the roots of 
diseased trees. Pathogenic fungi are sometimes found 

~ 

\.._ 

_.,..... 

in the roots of up to 1 .8cm diameter and even in the collars 
of ~ome of the young pines. 

It is not easy to conclude out of the available information 
which of the two alternatives we are facing. It is probable 
that the real test will come when we encounter a particularly 
wet winter and spring. However, it is not intended to 
leave this to chance and a trial in which the soil water 
corltent will be raised by artificial irrigation is planned 
for next year. In the meantime the best recommendations 
that can be made are: 

(a) our nurseries should be carefully screened for the 
pathogenic fungi, so that the stock going out of them 
is not a source of infections; 

(b) sites on which Pinus radiata performs poorly and incurs 
a high level of infection should either be left out or 
planted with alternate species; 

(c) the situation should be kept under continuous review. 
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. ,!_,is is now studying the moisture leVels and ternperacu,ca ~·· - · 

/

-t~~-1 ned and unthinned stands and will attempt to tie these to 
C 

11
· f d • b . k the actual occurrence o ie ac . 

/ A tie bet~een the work carried out by Chevis and Stukely and the 

I
I genetica~ 'work b~ing don~ at Wanne.roo would indicate t1:at some of 

the strains of Pinus radiata appear to be less susceptible to the 
aieback than others. One logical outcome of this would be the 
deflection of our breeding from the pre-occupation with growth 
potential and form to some consideration of resistance/of dieback. 

I. 

The work of Boughton is so far in the early stages. The mycorrhizal 
work is particularly difficult in that the organisms involved are 
very hard to identify. It would seem that pres~nce of mycorrhiza 
within an arya is not an automatic guarantee that Phytophthora 
attack willn~ccur; In fact, there is indication that in the Sunkland 
as a whole, and particularly i _n_ the poorer soils, the level of 
mycorrh.izal activity . is definitely b _elow par. It would be desirable 
to improve it either by modifying the nutritional conditions, or 
by introducing strains of mycorrhizal fungi better suited for this 
difficult environment. 

The implication of these findings are already being worked upon. 
There is an increasing acceptance by the Central Region that 
radiata, despite its greater initial growth potential, may not 
be the best species for all sites. The work currently going on, 
such as McCutcheon's work on site quality for the various species, 
and nutritional studies, particularly that on subsequent fertilisat­
ion, is going to provide the basis for change in management practice, 
which may become necessary as our knowledge improves. 

Examination of the performance of the genetically improved Pinus 
pinaster has lead to greater acceptance of this species as a viable 
alternative to radiata, particularly on sandy soils where adequate 
nutrition is very difficult to provide for Pinus radiata, or 
on water gaining sites where dieback is a risk. 

Summing up the observations, there is at this stage no cause for 
panic, but the investigations should continue at the present high 
level. When the situation has been clarified, the findings should ( 
be subject to a policy review meeting and there should be early 
transmission of the conclusions of that meeting to the field. 

J HAVEL 1l~I 
i . OF DIVISION. 

December 14, 1979. 
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CONSERVATOR OF FORESTS 
PERTH 

PHYTOPHTHORA CIN~AMOMl AND RADIATA PINE 

Since the commencement of the Sunkland project there has 
been some concern that P.c. might present a problem to 
radiata pine. There have been scattered deaths, mainly 
in the first 2-3 years after planting and the incidence 
of the deaths has been so slight that it was felt that 
it could be tolerated. 

The situation has changed in recent weeks. The incidence 
of scattered deaths has increased (I cannot quantify this 
as no detailed assessment has been carried out) and for 
the first time we have seen an infection centre in operation, 
similar to that we get in jarrah forest. 

· The sit'uation has been inspected in the field by Drs Shea 
and Shearer, who have expressed renewed concern at the 
potential problem we may have. 

Roots of dead and dying pine have been tested at Dwellingup 
and found to contain P.c. in roots greater than l cm in 
diamater. We cannot,~this stage, say definitely that P.c . 
is causing death of the pine, but there is a strong assoc---­
iation between death of trees and detection of the disease. 

On Wednesday last the situation was reviewed at a meeting 
of cill research staff involved. Arising from these discussions 
I have come to the following conclusions: 

1. We may or moy not have a potential disaster on our 
hands in the Sunkland. 

2. On balance I believe we will eventually learn to live 
with a degree of P.c. damage there, but we cannot afford 
to take the risk of a major collapse after tree age 20 
years (P. radiata appears to be physiologically more 
susceptible to P.c. after tree age 20). Quite apart 
from the economic and resources aspects, the damage 
to the Department's prestige would be incalculable. 

3. The potential severity of the problem is such that we must 
immediately commence a crash research programme to 
increase our understanding of the P.c./P. radiata 
relationship. This programme must---se-given the very 
highest priority. 

The initial lines of work will be: 

(a) Survey the incidence of tree deaths in the Sunkland 
and try to correlate deaths with soil type, topo­
graphical position and native vegetation indicators. 

(b) Review our methods of data collection on soil 
physical environment (i.e. soil moisture and soil 
temperature) to determine under what site and 
stand management conditions the disease i5 able 
to sporulate. · 

.2 Nature 101:615-616. 
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Commence a massive P.c. baiting programme to 
establish whether therandom deaths we observe 
are due to random disease distribution or to 
host physiological variation, and to increase, 
our knowledge of~ in the Sunkland generally. 

Carry out inoculation experiments in selected 
areas to determine the conditions of stand age, 
site fertility etc., under . which the disease 
can survive. 

The inter-relationship of P.c. and rpot mycorrhizae 
needs urgent clarification.-.--

In deciding how these tasks are to be carried out I have given 
consideration to diverting some of our Dwellingup staff to 
this problem, but this would present technical and "political" 
problems at the present time. It is also not possible to use 
our very inexperienced Busselton re~earch officers in such a 
highly technical field as part (c) above. With regard to our 
physical, financial and staff resources I recommend the lines 
of work outlined be attacked as follows: 

(a) The survey aspect will be covered by aerial photography, 
interpreted by Inspector Kimber and Busselton research 
staff with the assistance of Mr McCutcheon. S.D.F.O. 
Bradshaw is now examining the problem and will advise 
as to the best method of photography (oblique 35 mm 
or vertical 70 mm) . 

(6) Mr Kimber will coordinate the review of physical data 
collection and immediate steps will be taken to rectify 
possible deficiencies in equipment and to expand the 
data collection as necessary. Further funds might be 
necessary, to the extent of $5000. I will present more 
concrete proposals as soon as possible. 

(c) I propose to transfer T/0 M. Stukely from Wanneroo to 
Como to carry out the P.c. baiting programme. Mr Hatch 
will vacate one of his laboratories for Stukely and some 
further equipment will be required - this can probably 
be funded from existing estimates by reallocation. 

I have in mind a major rearrangement of the Como building 
to facilitate this research, but even if approved, this 
would take some months to carry out and we must aim to 
have the baiting prog~amme operational in two weeks in 
order to be ready for the spring flush of~ sporulation. 

(d) Inoculation trials will be carried out by Busselton research 
staff in cooperation with Stukely. 

te) The mycorrhizal study by T. Boughton under the Reserve 
Bank grant will continue as planned. 

In addition to the above, I propose to make contact with 
researchers in the Eastern States who have worked in the area 
of ~/P. radiata in the past to evaluate any possible 
contribution they might make. 

. . ' 
Nolurc 101 :615-616. 
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In conclusion, I wish . to emphasise there is no suggestion 
that we are in any way in a panic situation. We have 
simply realised there is a potential threat to the entire 
Sunkland project and we are making sensible and prudent moves 
to gain the information we need to place the threat into 
true perspective. It may well be that after 12 months we 
will come to the conclusion that P.c. is not a threat to the 
project as a whole and that some or-The work can be discontinued. 
If so, we can continue the project with confidence. If we do 
not resolve this question now we will have left ourselves in 
a very vulnerable position. 

9i.f;,.,J7/ ~ d..,,, 

F. H. McKINNELL 
SUPERINTENDENT, RESEARCH 

FHMcK/me 
Como Research 
16/7/79. 

Nature 101:615-616. 
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This report details observations on Pinus radiata plantations in 
the the Donnybrook sunklands made on July 5, 1979 (Appendix l) 
a~d the results of plating surface sterilized root pieces of 
P. radiata onto a selective medium for the detection of 
Ph~hthora cinnamomi infection (Appendix 2). 

SUMMARY OF OBSERVATIONS: 

l. There is a strong association between death of trees and 
detection of P. cinnamomj (Appendix 2). 

2. At some sites trees showing symptoms of P. cinnamomi infection 
could readily be observed (Appendix l). Dead or - dying trees 
were generally randomly distributed within the plantation. 
However, at . the Vasse Highway plantation trees adjacent to 
one another were dead, at the Agroforestry plot tree deaths 
only occurred at the edge of the plot and at No. 3 road 
plantation an infection centre, similar to those occurring 
in the jarrah forest, was observed. 

3 . At some sites (e.g. the 7-year-old Vasse Highway plantation) 
I was told that tre e d e aths have occurred every year after 
planting. 

4 ; There appears to be no clear association between tree age and 
the incidence of symptoms or det e ction of P. cinnamomi 
infection (Appendi x l and 2). 

5. 

6. 

The incidence of symptoms associated with P. cinnamomi 
infection was very variabl e , with greater differences 
between sites than age of tree (Appendi x l) . 

Phytophthora cinnamomi was detected in roots greater than l cm 
in diameter (Appendix 2, photographs). 

CONCLUSIONS: 

l. There is a definite need to quantify, each year, the number of 
trees showing symptoms of P. cinnamomi infection. A true 
picture of the incidence of tree deaths could not be obtained 
since dead trees are removed during routine maintenance. 
Quantification of tree deaths associated with P. cinnamomi 
infection would be a relatively simple matter in a row crop 
such as pine . 

Assessment of the change in pin e d e aths betwe e n years :and 
sites is needed for an objective assessment of the implications 
of P . . ~innamomi infection in relation to P. radiata plantings. 

2. More information is needed on the level of P. cinnamomi inoculum 
in sunkland soils, espej~ally in relation to: · 

(a) differences between soil tY,pes; 

(b) the depth of soil that viable inoculum is present; 

(c) spatial variation; and 

(d) seasonal variation . 

I. 
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This information is needed for the assessment of the potential 
threat of P. cinnamomi to P. rodiata plantings and the 
implementation of possible control strategies. 

3 . Core must be token in not placing too much reliance on the 
supposed resistance stage of P. rodiata during the 3 to 20 
year age period, since: - ---

(a) Site appears to hove a greater influence on the 
incidence of P. cinnamomi infection than does 
tree age. 

(b) The expression of resistance appears to be very 
environment dependent. -As noted by Newhook et al 
(1959) I "Where naturally poor drainage was aggravated 
by surface ponding, however, then apparent resistance 
of the young trees (12 to 15 years old) broke down 
and they died". 

(c) The period during which P. radiata is "apparently 
resistant" was observed in New Zealand in shelterbelts 
and needs to be tested in plantations under the 
Mediterranean climate and soil moisture conditions 
experienced in the Donnybrook sunklonds. 

· Koch's postulates needs to be satisfied in the field on trees 
of different ages and at different sites. 

4. Phytophthora cinnomomi was detected in surface sterilized 
roots of P. radiate greater than 1 cm in diameter and the 
growth of the fungus in these roots was similar to that 
observed for the very susceptible Banksia grandis. Infor­
mation is needed on the ability of the collar region of 
infected P. radiate to act as a source of inoculum of 
P. cinnamomi. 

The ability of infected P. radiate to influence the inoculum 
potential of P. cinncimomi would have important implications 
as to how fast the pathogen can respond to conditions conducive 
to sporulotion and infection and hence influence the severity 
of infection. 

5. Information is needed on the incidence of non-lethal infection 
of P. radiate by P. cinnamomi (Newhook, 1961) 2 and the degree 
to which this type of infection retards tree growth. 

The implication of P. cinnamomi infection to P. radiata 
planting would be underestimated if non-lethalinfection 
was not token into consideration. 

,,,,--;:, i ~o 
!";;) ~ ) --f'"----<-.:.._ --• ,,, "' ,I' --,.. ....... 

DR. B. SHEARER 

BS/me 
11/7/79 

. 
New Zealand J. Agric. Res. 2:808-843. 

2 Nature 101 :615-616. 



APPENDIX l 

Observations on Pinus radiata plantations 
th~ Donnybrook Sunklands, made on 5th July, 

Tree Detection 
death/ of p • C • 

Tree infect- (Appencfix Soil 
Plot/Plantation age ion 2) type 

Vasse Highway l +++(a 4(6 

Strike & No 6 Road l 0 3 

Quilegup Road 3 +++ .+ ve 4 

Agroforestry 4 + + ve 

Old Forestry Jarrahwood 6 +++ 4 
settlement 

Vasse Highway 7 +++ 4 

Cane Brook Road & 8 0 
Margaret Road 

Sues Road (Malloy Plot) 8 0 

Strike and No 6 Road 8 + 3 

No 3 Road ++ 

in 
1979 

Comments 

Deaths at edge. 
Vigorous growth. 

Well drained. 
Vigorous growth. 

Poor vigour. 

Vigorous growth. 
Seemed shallow rooted 

Vigorous growth. 

Vigorous growth. 

a) 
Symptoms associated with Phytophthora cinnamomi infection: 

0 - All trees observed healthy. 

b) 

+ - Occasional tree dead. 

++ - Trees recently dead (needles bright red-brown in 
colour), less than 5% trees dead. 

+++ - 5 to 10% trees recently dead or just beginning to 
die (needles light yellow green and wilting). 

Soil types as described in Statement of Intent, Afforestation 
with Pines in the Donnybrook Sunklands, Forests Department of 
Western Australia, Sept. 1975. 
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MYCORRHIZA AND P. CINNAMOMI STUDY 

(a) INITIAL WORK PROGRAM as proposed for RCD grant. 

1. Survey of incidence of mycorrhizas on roots of P. radiata at 
the following sites. 

Jorrahwood 
Willcock A 
Folly 
Nannup nursery 
Mclarty 
Bussells Brook 

Sampling to take place in June, September, December and March. 

Status: sampling, mycorrhiza separation and counting methods 
tested. June sample collected. 

2. Pot trial testing P. cinnamomi susceptibility of P. radiata ex 
Nonnup nursery (l + 0) under conditions of 

~ 3. 

i) 
ii) 

iii) 
i V) 

Status: 

excess water all year low P, low N 
excess water winter only low P, low N 
excess water winter only high P, low N 
excess water winter only high P, high N. 

P. radiate has been established in pots; inoculation, 
fertilisation and woterlogging treatments to start 
in July. 

Field survival of P. cinammomi under P. radiate. 

Status: not yet started, to be discussed. 

4. Pot trial screening 10 P. radiate seedlots for genetic variation 
in resistance to P.c. infection. Comparison to b e mode of 
mycorrhiza inoculated and non-inoculated plants. 

Status: seed planted and inoculated, awaiting germination. 

5. Pot trial to grow P. rodioto with pure cultures of various 
mycoirhizal fungi and test each of the mycorrhizal pines 
for resistance to P.c. 

Status: isolation from fungal fruiting bodies at all 
mycorrhiza sampling points (see 1) is being 
carried out to obtain pure cultures of known 
fungi. These must be tested to see if they 
are mycorrhizo forming fungi before pot or 
test tube experiments con be carried out. 

6. Field trial to correlate tree growth (e.g. 2 y.o. pine) with 
seasonal variation in mycorrhiza density, if any. 

Status: not yet started. 
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(b) 

7 . 

8. 

9 . 
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OTHER .STUDIES. These were not included 
program but have been started since the 
of the work. 

in the initial 
commencement 

Pot trial comparing growth of P. radiata and survival of 
P. cinnamomi grown in pots with or without clover cover. 

Design 

2 X 2 X 2 X 4 

+ P. radiata + sub clover + P.c. reps. 

+ sub clover pots fertilised with superphosphate Cu Zn A 

~ sub clover pots fertilised with Agras No l. 

all pots to be waterlogged and watered at the same rate 
to show effects (hopefully) of increased water use by 
clover plants. 

P. cinnamomi isolations from P. radiata plantations by 
lupin baiting and direct plating of P. rad~iCJt~a~ roots. 

Sites 

Mclarty 

Bussells Brook 

Nannup nurs e ry 

Folly 

Willcock A 

Jarrahwood 

dead P. radiata l+O 

P.c. recovert. 

+ 
dying Pultenaea reticulata 

pot expt in Jarrahwood 

soil 

+ (collar rot) 

+ 

P. cinnamomi mating type determination, 

Status: comm e nc e d 2.7.79 using Jarrohwood isolates. 

/ ._,,-

/ . 
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Introduction 

The results of an artificial inoculation trial using 8 month 

old seedlings have been discussed in an earlier report. That triaJ. 

was duulica ted using older seedlinbs an~"i these results i·till 'oe discucsc ci 

below. 

;.;et hod 

Species: Pinus nin~4.stcr, leiria strctin, 2 yr. SiT:onths a t 

initial inoculation. 

E.rnar_gino.tc1, 5 months at initial inocuJ.o.ti c n. 

Treatments: All other tr ca tmcnt s 01·e o.s d c::::;c rii)e d f or th e 

previous trial. 

Layout: 2 x 2 x 2 factori a l wi t h 6 re~)lic .::,tes .::i.nc. 

1 1:_~in::u:;ter and 3 ~._ma _1:'_.5_1:_n.:~ ta c c c dlinc;s/2 0a lloi, 

bucket. 

Note: A few of the jarrah transplants failed to estab l ish 

prior to the first inoculation. As a r e sult, the jarr~h 

analysis was carried out as a 2 x 2 x 2 factorial with 

3 replic cl tes. ·.,here the nu mber of available replicat e s in 

a trea t:r. e n t e~(C e edcd three, the replica tc s us e d in the 

analysis were s e lected randomly. 

Re s ults 

1) Effects of inoculation 

P.Einaster. The mortality of P.nina cter seedlin~s wa s not 

affected by inoculation with P.cinnamomi. (Table 1). 

Similarly, their health and bther parameters of ~rowth, e .g. he i ~ht, 

height increment and shoot wei ght, were not affect e d. 

The ratio of fine roots/needles '.·tas siE;nific :1 ntly iEc !·eo.~, ccl by 

inoculation(**). The root/shoot ratio wa s also increo.s ~d 

significantly(*) but only in the inoculated, loi.•t wo.ter trcat 1.,ent. 

(*) indicates significance a( the 5% level 

(**) indicatf-;S s i:; nific ,:cnce at ::he 1% level 



/~ine, ta. 'l'he mortality of jarrah seedlings in the trw; 

/ ./ 
,,..,/<~f: r _, .. ;;xtremely hic:;h in both the inoculated and control series (Table ·1). 

--- . ~-
Significantly, fewer deaths (*) occurred in the fertilised control than 

in any of the other tre<1tments. 

'.,:'able 1 

Treatment 
Seedling Mortality (Percent) at 

6 Months I 12 i-:onths 
i 

P.pinaster control I 4.-,1 / ;J 8% 

inoculated I 0% 4('/, 
/'1 

E .ma. r g inata control I 36;) 84% 

inoculated I 35% 86% 

2) Effects of nutrition 

P.ninaster. The effects of nutrition were not as ~arked as those 

observed in the previous trial using younger seedlings. Nutrie n t 

amendme nts did not significantly alter the tota l height, root we i 5ht , 

tot a l wei s ht or weight of ne e dles. During the summer months, the 

heigh t incr ement was increase d (**) in the fertilised, high wa te r 

treatme nt. Over the neriod of the trial however, fertilisation did 

not si gnificantly alter height gro1-rth. 

Shoot weight wa s incr ease d (*) by fertilisat ion wh e r eas a 

decrease occurred in the fine roots/needles ratio(**), the 

root/shoot ratio (*), the wei~ h~ of fine roots (*) and the abundance 

of mycorrhizal roo ts (*). 

E. ma__£E._ ina ta. nutrition mi:1. r kecily im proved the gro '.-1th, leaf size 

and colour of jarrah seedlinis . Up to ~idsummer, the survival of 

jarrah Has much bett e r(**) in t he fertilised tr,2ab,cnt . Once t hc r.~t:) 

plants were subjected to a water stress however , nutrition did n o t 

improve surviva l. 

3) Effects of waterinc treatment 

P._Einaster. Ov er the period of t he trial, th e hei ; ht incr ~~ent 

was greater (*) in the hi g h water treatment . This treatment 

sicnificantly increased the weight of the tap root ( **) and reduc 0d (*) 

the abundance of mycorrtizal short.roots. 

E .margina ta. Up to midsur::r0.c r, the survi va l o.f jarra h seedli.:, ; s 

w~ s not influ c nc Ld by wate rins treatment. E'ro:11 then on, the l e·rel 

c; : ,:,1-t..ili ty ,.-n:; ; r e:::..te r (**)in ti,•~ lo·.-, ,_.,:.1t 1.) r tr eat ment . 
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~ At the completion of the trial, 10 
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root pieces from ea.ch of 

the ei~ht treatments were plated on 3P agar. P.cinnamomi was not r e covered. 

These roots were surface sterilised aGain and re n lated. p. C inna1;;01;:i ldc\.S 

not recovered fro~ the controls and one piece from the inoculo.ted ser~cs 

yielded the fungus. 

~pecies of ~ythium and Fusarium we re recovered from both inocula te 

and control po ts . 

Discussion 

Pi nus _pino.s tcr 

With these older seedlinGs, marked res9onscs to the various tre a t-

men ts were not readily obtained. In contro.st to the :/ouncer se e dlin ; ~, the 

pattern of growth in these plants is partly determined by their environr:ient 

prior to the trial. With only one seedling/pot, the variation wi ~h in 

treatments was greater. It is likely that a larger number of siznificant 

differences between treatmen t s would be obtained if a greater number of 

seedlings/pot or a larger number of replicates hatl been used. Nevertheless, 

a number of significant differences betwe en treatments did occur. 

As with the younger seedlings, no parameter of plant growth or 

plant health was affected by inoculation. '11 houc;i1 the , . -"' ... ' aiirerences were no~ 

sta-tistically significant, inocula tion did reduce the shoot wei c;ht, needle 

weight and height increment slig htly. The weight of fine root s an d total 

root weight were again in c r eased sli2;i1tly. 

The significant differences in the root/shoot and fine root s / 

needles ratios resulted primarily from a greater wei~l1t of fine root s in 

the inoculated treatments. The se inoculated plants tl1u~ a9pear Lo be 

better equipped to withstand adv e r se conditions, e.;. drouc ht. I-{0 1.-iC ·.,,r C J.' , 

not all of these roots need be functional . In f act , an e;-:aminatio:1 o ~~ 

oti1er :r,arame ters oi' z rowth indica.teG tha t the in ocul.::i. t <'~d root .:;y:ste , .. ; , ~,ro 

sli ;:)1tly less efficient. 

Contra ry to the previous e~:ye .::· ir~,en c, the st i;;.ulus \v!1ic h re ,-; ult 'c ci 

in an increased root/shoot ratio occurre d in the 101-1 water and not tl,r:; 

unfertilisetl treat~ent. In the forrni2r tri a l, the a:isP.ncc O.i.- fertili se r 

seriously limited growti1 under both wa t ering re s im cs , whereas water only 

li □ i t ed growth in the ~rcsenc e of fertili~er. In t his trial, nci ~hc~ 

water nor f ertili3c~· ser iou ::; l:.r limit ed plctnt [3ro 1, ;th. r_i_• h ~ r c- ci u c r; d 

a v:) j . J _ :·: r. .~ ·1 t .'/ o f ':1~ ·:. t 0. r w (1 s ci. !) !J •:'.. r e: n t J. ~i :.:; ~: .: ~ i c ! ~ :· ~ :_: : o :-.: ~ -~ r . 1 ; l :·'. ['•~ ( I : 
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A high level of mortality occurred during the trial and the 

survival of these seedlings was markedly affected by nutrition and waterir 

regir.ws. 

Mortality commenced about two months after inoculation and 

occurred in all treatments. During this period, the soil was kept ~oist 

by a one inci1 water table in the bottom o f the buckets. The sym~tons 

observe d were a scorchinc of the le a f, particularly at the ti~ and 

ed~es . This scorching procressed and the leaves were shed. ;\ tip , • • 1 aie oac : 

of the le ~ ding s h oots follo wed . Epicorr.iic shoots develoued on t~e stc~s 

and main branchlets. This new growth remained healthy for a period 

and then the process was re peated. 

Fertilisation ',;ith Aqua.sol urrn:ioted shoot gro,.:ti1, l c~,f si. zc 

a nd colour. Thou c h mort~lity occurred in both fertilised and u nfertilisc, 

treat~c nts, the ~ercentuce survival wa s sicnificantly incre~scd by the 

addition of Aquasol. ~he symptoms indicate that dea th resulted from a 

combination of nutrient starvation and drought effects. It is considered 

tha t thes e effects were the result of root da~age c n us 2d by poorly 

aerG.ted soil cond ition::.;, prooaoly accentuated by the presence of Pyt_hium 

species. 

From TT!idsur;• :ner, the leve l of mort ;:. J.ity in th-~ lo './ •.1aL:r tre u t-

ment was increased sic nificBntly. thi s is to be expected if the roo t 

systems were da maged as su~gcsted above. 

On exa mination at the completion of the trial, the root syste~ 

of jarrah in all treatments were found to be extensively rotted, with few 

fine roots and a cor:,plete absence of any rec e nt root cr0\·1th. In the 

controls, roots up to { ,; were damc~;;c d. In the inocula ted pots, the 

lesions extended into the stele of even l a rser roots and , in some 

cases, into the collar recion. 

A significant inoculum by nutrition interac~ion occurred in 

midsummer. The survival in the fertilised control was better than that 

/) in other 

increase 

treat ~e nts. This indicates that fertilisation is unlikely GO 

the r -2:, i stc:u,ce of jarrah :o P .d.nn0n10r:!i roo ;; rot. 
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1 • Inoculation with P.cinnamomi did not significantly affect 

either the health or growth of older · P . pinastcr seedlin ~s -

2 . As with the previous trial, inoculation appears to 0timll~ te 

ro ot production in P . pi_naster, presumably ;;o cor;;pcns ate for 

a reduction in the functional root system. 

3. I I 
The resistance of Z . marginata secdlin3s is unlikely to be 

increased by the application of nutrient amenduents. 

4. E.mn.rg1:_no.ta seedlin6s are very susceptible to condi tion0 of 

poor aeraticin though the waterin3 tr~atment used was not 

detrirr:ental to the groe1th of F.pina::;_ter. This factor , 

coupled with the obvious lo.d~ of rccovcx·y of these roo t 

systems must contribute to the poor perfo,.r":.1ance of this 

species in aruas infected by P.cinna~ omi. 
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.DI'.'.:BACK nrrr:;STIG:\'l'IOHS - FORES'L1 R.ES2.-\.'.1CH T:f'.::iTITUTE, KEf}:SCO'i'T. 

E-:'l.'£\ODUG'l'T ON: 

1. 

2. 

T'.'1is re!)ort sunn'.1ari se s the studies bein2 carrie d out on 
jarr2.h d:i. c~ b2.ck reforestation and su~)pler.v~nts the re:9or.·t 
submit t,~d by D.:?. 0. P. Kimber and A. D. ?. 0. S. Shea . 

The Cor:n~1onw02..1 th staff at the ·:res bern Tiecional Stn.tion 
consists of 1 Research Office:c (Ur.C.Palzer) and 
9 assistru1ts . An A.D.l".O. from the We st.Austr.ilian 
Forests Department is currently stationed a.t this cen tre. 
The Commomre2.l th is !")rovidine technical assistance for 
this officer as well 3.8 laboratory, elasshouse and office 
facilitie s . 

I 7 ·:; 

SC~Hfo'G OF CAIJDID . .l.'j_'T~ S?EC D-:s rm i11:<';IS't'A":C T-~ TO PI[Y'WP!-[THOrL\ Ciift,:\.:'_'.o;u . 

Introduction. 

'l'he !)artj_al destruct Lon of th e jarrah fores t conuuni ty 
caused ·by the root rot tine :patho:3"en, Phyto~)hthora cinnonomi, necessitates 
the reforestation of these dis ~ased ru:eas w:ith an alternative fores t cron. 
Tre2 s9ecies _selected for t!,e reforestati.on of cU.ebc'!C~--= areas r;iust rn2.ke 
ader.:,uate growth in the "Jest. ~\.u s tralin.a for e::-:; t env.i.ron.:1ent - an environ­
ment 1:rhich novr incl ud.es P. cinnn:-:io r:1i . 'l'he succes :1fnl candidates sl1.O11.ld 
therefore 9ossess a relativel~r hizh tolerance to P.cinn::1.1;·,oni root rot. 

Cru1didate s.:::iecies r.mst der.1onstrate thei.r ability to survive 
and gro\"/ well _in field !1L-mtinrs established uncler Ol1erational conditions. 
Ultimate success will be obtained once a species has reached rotation aee 
or, at the very least, has been mar~eted for a retu r n ·:rhich is j_n excess 
of the cost of establishQent. 

The early ::_n·o111ise sho•.'m by a number of Sl)ecies in divi,::; iona.l 
field tria ls should not be ta\:,::,n as a _a,-ua.rantee of nl ti.sate success . 
These trials should be vi.el'red in the liz ht of the follo~i nz factors 

(i) They are norc,!al ly establi shed in the 11 01d Deacl Zone 11 

inside t11e dise2.sed. forest bound.:.n"J . ·l'he inoculur1 
:9otential in this zone is seve2.·F,l.·_.· rednced ru1.d a 
build-U!) of i!1ocuhun. may th,~refore t.1.!-:~ a nn.:11.i0r of 
yea.rs. Ex9e~~·i.El'=!ntal ~1l.,1.ntin::;f1 ni th D.-,nksi:=t EfCancli.s 
see dlinss i ndicate tlw.t this S!)P.ci es ce..n tan· 1rivt:: for 
conniderable ueriods in the 11 0J.d Dee.d Zone". 
Ul tir.12.tely reinfection and r.1o-c:·t2.li ties of Ban.:csia 
grc1ndis do occff~•. 

(ii) The :?12.ntinc site is us1w.lly cultivated tho1.·onzhly. 
Th.is reduc tion of livinc ho s t 1:1aterial vronld further 
dec1·ease the inocnlum :_)Otential of tr12se si t2 s . 

( iii) ·1''1 ··, 1•)-L"1e,.,. sv···"--.,,1 o" J.. 11" nlan,·i110- .-.J..o--'-- i s li r- 1i ... ,:, J l ~ __ l Vt., .L . . ........ ..,vu t: . . J.. l,{ t:= _--c. L, - !..> .:>V Gn... . . . U ._, l 

P..nd soG:e ti ,,-,2 ·,•ri ll eL1.:9se befo1:e a hi~h level of hos t 
zn;-1te 1.·i ,.,_l has b•:::·,m ~n·od.uced. In the early ye2.rs of 
est.:11Jlis:"l!.1a:mt the pl:rnt and the funcus 2 .. :ce yhysica lly 
s e:)arat.::d .md 0!):10:c·tuni ty for infect ion is reduced. 

( • ) ,1' l L' " " 1 , l. · , L J.. · · lV lt\0 C ,': ft vi! 01 .c:,ucn . Yll ,;us 88. J.[}lcl. in :Haffv>1 v:LOllS in 
II2::mii 2..Y\d t'rrn n -'1.~i.ve :,a1ii tat in ::ew Sout;1 ·.-:~Jl ,~s has 
been l.' (~ cor ded . In boti1 ca~,8~; "t!11:; cliso i.~(ler 112..s b:-~en 
2.ttr i. bu 7;eJ. to ?h:rtoy:i. thorc). cit1n.:,;:,omi root rot . 
B.1co.ly:1tu,:; sclj_::r,12. has shown good survival and cro:.·,th 
in t,,~ ti· i.?_l :_)lots es t cJ.1J l ;_ shed to date . On t\1 0 :plot 
e ·.·:i.rknc.ec: alon,J it cc11lcl 1.)-:) -r~::_:-'.'~!~1l •'? 1:l as o,,,~ of 01t1.' 
.. ll) 1.".-~ ' ) r_• l) 1: '. .i. ;") i. ,., __ ::: ~:;·- -.,: ''; iJ ? _:-: • 

. -

S0· :; ·::. ~:0 "'•i_~);,~ ·:;; 1_: :'-: 1: () f 0r.'1 ... 0:. .. :; '.lr.'1 r~Ot'..·-~.? c.:,.,n r~)'.]:tl. t f. rc:-::. l_,:1 ~:) 
~·f";~l,· . ·· 7 · 1·"'_'.: i.n,,·::i ·.,~ ;i_-~~'- , f"o· · -~· ) · 1. ·, ?_ :,, . • . , .. . 1_;:, ~~n~: ~·i1•1_'.:·~ i)C t~ ::•r~ , ~ ,.-~,; ,:1., ~--r:, ~~~:·: 

~ ·• / . - · -er/ ,JI~' 17' . . - l f rd -.{? .;.,_ , / :- . ·• Jf __ y ~- ·• •-•• •--·••~ 7'- · _ , . 1./:"°r."'< 
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'~ for the spread of the ::iathoGen. This is particularly ir.1:1orGant in 
tl~e c2.se of P.ci_nne.i~omi where suscepti0l..2 species, such as Pinits 

. rarli.ata anil. P.echi.ne.ta have been sho,m to hA.ve a resi:=;tl:' .. nt :r:ilvrne 
het·,, reen the 3<:-:es of 3 and 20 yea.rs a;1pro:c:i.•nately, but ma:r then frl.i l 
fro,n at to.ck by P. ci.nn t:J,10r:1 i • 

The numbei· of po:1s :~ble canrEd.ates s lr1,c::e ancl must ½e re­
duced to a m;:111;,~zeable fi~e ;:>r:i .. or 'co incl1~s on in fi.. ,~lcl triaJ.s. S0111e 
sr.ecies •:iay be excluded as bei.nc non-conu1°:)1:C :1.l by cur-cent st;_,_nd2.r,:ls; 
others ;·rill prove to 1)e tmstti ted to the '.'fo!3 i;. Aits t·ca.l. i.an cl imn.te -:Ul<l/ or 
soils; sot:1,-= will fail because of se·-rere ::.·oot ·:.·ot indncecl by P. c-Ln.ne.momi . 

A la.T.E"e munher of factors can in.flnence the res i. s tnn,~e of a 
ca.ndicl?. te s~)ecies to Phyto~1hthora root rot. 'l",1,~se t,1.ci,',, 1),~ 1 i.st':):1 .01s 
follOirn : -

1. Fe.cto cs of t'0.,~ nath_Of~'-'· 

(a) '11:\rn niunber of p:::-op:J.(_;ules at the ':10st surfc..ce 

(b) 'J.llle virule!1ce of the ::irop2-0-J.les ,:ic t the host su.T.face 

( c) The e;enot:r:)e of th~~ l)8.t,10c;en. 

2. F,:1.c tors of the host. --- ------·--------·•---
(a) The eenot.YI)e of the host. 

(b) The onto:_:~nic ( developr:1ent2-,l.) sta::e of the host. 

3. · Envir.onrnente.J. factors. 

(a) Their effect on thE?. -:_1athoe-en 

(b) Th•~h.· effect 0:1. t,1e host _::ir.ior to and 

riost inoculation. 

It '.'fOulrl be im!)re.cti.cable to 2.ccu:r.~tely·_ assess' i'.le infiuence 
of all of these factors if on~ relied solely on field trials. CJ.early 
a concur.rent fieln. tri8.J. anrl ~18.sshou.se sc:r.•0,~:1 i.n,n; pro;;o:T~ui1u1e is ,re..!T2.n 1;':) ~l. 
Screenine; fo1: res-Lstance to P.cinn:wwr.1i sr)O'_tld i.ni.tially be c2.rried out 
tl.nder gl.ci.sshou.s,:i condi.tio~1s w}!er.e the f .:-,.c t;o1·s under st,1d:r !:1::!.Y be more 
closely controlled. 

It rri l l be n,:icess::1.ry to extend F,e results obta_i_ned fr.on ti1e se 
tri::1.ls into field e:cy_Jei•j_mentG. In the initi2.l. s t:1.:-;es, sel.ected ~,lc1.nts 
,rhj_c,1 are sirnceptible to P.cinn::>Jnorni in t'.18 e;la:,::,h01.ts0, will be inchided 
in t}1e field trials, to test -rrhet,,er they 8:<.hibit an~r de=re-~ o.f .fielcl. 
resist9.nceo 'rhe fi8ld trials should. test the ca--idicb.te s~J1-)cies tE1,:l•?l' 

co0.rHt -~ ons suite,ble for the 2:covrth and spi·ec.d of P.ci.nno.no:ni. The 1.1.se 
of !)12~'1tin~ stock at close_ S:)acin~ in are2.s ·;r•1ere tr1ere is e'r ir.1,:,nc,3 of 
a high level of inoculu.m, is reco!:11::ended . Ad.equate s:~ te p.rei)at',?.t:Lon e.!1d 
fertiliser treatments s'.l.oulrl be provided to the species under test so 
as to minimise losses 1:rl1ich ma,y occur as a result of inad~(]_1.1a.te este.blish­
ment !)ractice. 

These t "!.'ieJ.s wi 11 te ~J t bot·ri t~v, d.ise,ci.s,") r·esi.s t .::0J1ce of ce.i1c1.i.rbtr! 
s::,ecies un,4er field. cond:i.tions and t'.'.-i.R ah ·Ll.ity of th-,se s::•~ci.0:> to f';.('tm 

successfully in our environment. 

Screenine trials will be discu.s ,3ed 1.m.-1 ":! r th'J:3e r.i.:=i.jor he,Jd:i.n,c;:=; : -

1) :Pot tdals 

2) ~Iub~iJ:nt culture trials 

3) Fi1:!l.rl t-ciA-1.s 



' 

1 

~ 
";,:J'f TRIALS • ;---·---·---

(a) 
·, 

"To test t!1e resist2.nc.:e 0£_43 s::,ecies of Eiwaly:rit11s 
to P, cinnamomi, in S -:'..,'7.d cnl t,.u~e 11 . 

B~.!.''.2:1c'.:_:ts. P, cinnnrno1:1i_ ha~, been recovered f1·om dy:Ln.s-
seecll.in(:;s of t':1e followin [::- s:iecies : -

Eu0RlY1)tus cloeziP,na 
baxteri 
pilular-Ls 
obliq_ua . .,_, 
!TllCTanvne. 
radi.ata 

EncalY11tus wancloo 
elobulus 
sieberi 
s2.lnbri.s 
an.clre•:rs ii 

In some species a ma.1.·l-::ed resista,"1ce to inocula.ti.on as 

I ' I < r--... rt -{'( 
/-:, I).{·. 

ex1Jressed b,y mortality, top gro•.,,th and root develop1:1ent, has occurrecl. / , 
tl t .J (~r,_ - -·'All inoc11le.ted pla,,ts of E. sieheri, E. scabrr-i., en,l E, cloezie.na colla.:_1sed. ·' 
,;i --' :;c:-.e--- · ,·1n E.obliq_ua a riarked de:9ressi.on of top 1·ra.s eviclent. In some sl)ec.Les,' 

includi~ E. marzinat::i., t!-iere ,,as no no l;iceable cle!1ress-Lon in shoot 
development. 

'l'h8 root s.~'~, i; -c? 1'1,; of :E:. o 1) l -L(}_uo. o.n rl E. h.?..:<ter: i ·;ror.e noticeably 
better in a control seri8s. ·,hth E<:J.o'vulu:,, f~.sal:i.cnn, E,ro1m:-:i-ta , 
E.rnicrocorys, E.~2.nclis, E,conioco..lyx arni E.hlakelyi, so•·!e dci,'1 ,.1~e to 
the root systems in the inocule.tecl seriefl clid aeon.'. Hm·1 ,➔ ve1.·, the 
root develorir.i.ent or the se speci,;s in the inoculated !)Ots we..s 8Uch 
better than that of E.n.:1.reinata, B. o,)liq_na e.nd E. ba.xteri. 

(b) 11 '110 test . 31 s:::iecies , of &1caly~)tus · and Pi nus 11in;:i~1t,21: 
(Leiria) for resistance to P.cinna,:1or,1i in sarnl culti..1:r:·2". 

I 

The trial is still in proe-ress and no res11lts a.re 
..,. . J l : :i '/ 1 

r t2- s 
available as yet. 

(c) "To test seedlin.::;s of some coniferous si)ecies f .or 
resi.sta:1ce to P.cinn21nomi in s.~nd cult1.n·e 11

• 

The e:qJer-.i.rnent vras desiened to test whether P. cinnm'.lomi 
is 9at':10z-enic to Pinus l)inaster an.d to CO!~l!)8.:ce thL'! resrJonse of this 
sp,2cie s \'ri th tho. t of other..,.ho:, ts. 

~-nJ~ -~ - -

Results: p. cLnn.?Jrioqi he..s been rccov0:r.ed from root tis:3U t'!S of 
all sriecies exc:ept Areu.c,?.r-L e. cunnin:_;:1.,u:i.i.i anc1 C8.lli tris e,-lauca. 

---------------------- ·----- ·------------------------- -
S1)e~½s 

A. :9yrami clal i.s 
P. haleIJGn!'li.s 
C. J.usi tanica 
C.elanca 
P. insula:ris 
P.racliata 
P.IJinaster (Leiria) 
A. ctmnine-i.1c1,:nii 
P,riina.ster (Corsic2.n) 
P. taed.a 
P. ell iottii 

Ave1.·2,:::~ __ l_l_o.9_ t; Rot 
R"J.ti.1w· ----'--'-'-

5 
4.3 
3.75 
3.5 
3. ~-
3, 3 
JoJJ:-
3,0 
2,9 p 
2.1 
1.0 

* T.iAa.n of 2 T)Ots 
I " II 7 ~ II 

Rene2.+:s. 

Root Rot re.tine: -
0 tnclinates Ni.l Root 
l II 0-5~~ II 

2 II ~ ?Iv.' 11 J-~v; v 
3 11 20-SO·-~ 11 

4 ,, so-00:; 11 

Rot 
II 

II 

II 

II 

5 II corrnl. e t~ Root Ro 

. ··- ---- - -• · -··- ·--- ·-----------
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( d) "The influence of nutrition on host resistan~e to 
P.cinnrunomi". 

1'!1e effect of eieht nutrient regir.1es on the resista21ce 
of E.mar~inata and. P.pinaster to P.cinnamomi is beinc- stucli.ed in this 
trial. 

The 9ots were sow11 in A9ril and inor:ulat e d in Oc toter, 
1967. A grovrth res:9onse to some of the nutrient amendments has 
occurred. Ho mortalities have been recorclecl to date. 

(e) "Susce:itibili ty of Pinus pinaster seecll.in~s to 
infection by P.cinnamomi 11

• 

The influence of set~dlin:'.:'.' a:3e, nntri tion e.n1 ,;rc.,__ter:i.-:,5 
levels on host resistence is beiri-e st,td i.ed. '1"11e trial w2.s inocnlatecl 
in May and October, 1967. 

A marked response in height g-.cowth to nutrition hes 
occurred. Inoculation ,1i th P. cinnamomi has resulted in a slicllt 
de:riression in hei5ht erov1th. 

iTU'i1Rn: rrr CULTUIB 'I'AHKS. 

:cetai led root examination is difficult when ~)la.nts a·,:e :3J'O'.;­
ing in soil and sr'.!a.ll seecllings a.re car,able of survi vin3" for lon::;-
9e-riocls ·:ri. th ver-J little functional root system. Because of t 1,ese 
cli.fficul ties a li(}_nid culture tank has been em~1loyecl by a. nu r1be r of 
R~~;enrc11 •:rockers st11d~,i_nz host resiste .. nce to P. cinn:i.momi.. This t -J,~}i:i-i.nu~ 

rirovicles a ra:_licl st8nda::·cl scrP.P.ninc_:- te~,t and is ac1.!:ri.r :J.1) l :r s 1.ti b-ccl for 
screenin,~ lar::;e nunbP.rs of candidate S'.)ec·LeG. 'I'he Forest :{13se2 .. 1:c'.1 
Institute has recently ::,urc11nsecl a lar:;e nutrient c1..1l t.ttre t ~.nk . 

Prior to the ins t e.llation of this tank it we.,s clecicle rl to test 
so!ne of the techni(}_ues <levelo~1,~cl by oth~r Res r~:J.rch •:ro".'b~rc~. A r,nr:1~1~r 

of small ex~e ri.ments were therefo~e coITTnenced 

The fir.st ai.n was to successf:110 establish secJd.1in c;s1 in 2 .. 

nutrient cul tu.re solution; the 'second to irifect the se vri th zoos~10}:e:; 
of P. ci nn2r:'!omi.. Both of these techni(}_ues have been successfully c;:i.: ·r::i.21-l 
out. 

FIELD TRLU,S. 

'l.'h'.)se trL1ls D.re loca ted in the Glen!'?a~·~le Di.,rI. ~-;ion . Tubed 
stock v12.s raised <'.t :-l:ar:i,.:?l according to th-1 "U. C. 11 s:mt01:1. A".'·~-~s 0:re,.·e 
r>lanted in Jnl:r, · 1967. Thn S:!)ecies chosen exhi 1)i t~d vcer~--ins rie:3"re e s 
of tolerance to P. cinna~iorn:i. in :iot tri.aJ.s. 'i.1h8 ::;toc:1::: rr,rn :oln .. n t~,-1 on 
the followinc; sit0s :-

Lateritic e,-:-cavels 
Le.teritic silts 
Red loams , and 
San.cl 

SOT.I, BAI 1L1L fG . -- . 

A ntL':1he2· of soil sag9 leG have be !'?n col lee ted e.nd h ni ~~.-1 fo ·L· 
the ::1i~e s ence of P.cinnamor:1i, usin2" the lu:pin baitins tP.chninue . T~'S' 
r.1::\jor r 0snlt s <'re listL;cl hel.ow : -

(2..) E. d.i.v ,~r.s i.. c:olor - Brid::::eto0:n1_/iTn.nnuri Hoad: 

S,)i l s ;:,..1:1~lles collecb'!d f1·.:n:1 beneath a ste.ntl of d,yin,::;· l~ e. :~·:_•-; 
y:i. 1'!ltle cl ? • ci ·1n;:,.1:1or1i. • The f1.•nsun was not l'P. C0Vc:) i.'0cl rli.r-:: :~ i;l_y 
fr.~; .. .1 t!te :C.1J:"1:- i 1:'00 °tr~ . Fttrt1~t~1." r,~ se :.:L!~ch on the re ::-".i -~. :::, ·C;:.'t(>~ o f 
IC:i..i• i~i. to P.ci.n11 ,"'.1~0~:1i. , is lieini r>lnr., :ed by ~.::c .~.Pal:>~1·. 
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(b) Hamel :Yursery: 

Sever1:tl l)le.nts rrere collected and ~)18.ted at th,~ re11ues t 
of the EnY:1t"l staff. The fol.10'.·rine; reco·,,'!ries ·were obta.i_ned 

E.lehnanii P. cirm.ar:1or.1:i. e..!1tl nsrc,2. tode s 

P.racliata Pythiu.n species, 
11eca..todss . 

F\lse..r iur1 s::,c::e:ies 2_:1cl 

, 
P • !Jinas te1.1 P~rthiwi1 :-; :,•?C it~ s ·, 

ne::11:1 tn il-•~·.:. 
Fl1s~·ci~1.1.r:1 s 'l2c·! .n :-: .?!'.I: 

( ) S' . D · . · '" ' 1 · ~-" l , .,. c c, .'lannon 1.v·1.'-:J.on - ,:o:-:·,:c lJ.,.e - /o:::,: 

( "\ Q) 

P.cimw.r:1orni we.s 1.·ecov,:)_1.:·P,;l fr(,r,1 ~;}1e l'OOts of P.;::ii7Hcster :::11il 

a, species of Pythiu!:1 f:cou tho[.;e of P.brutia, P.l)c1.tul1_,. entl 
E. reclLmc1_1.,. 

D:reJ.lin ::_;7.11) Divi.r,icn - Tcesd2lP. Plotfl. 

A S!_"'l;-~cie~: o.f Pyth:i.1_;.r:1 ,.-,as J_•j:~ccrr;-c:!l' (~<1 f1:'t)r:1 the root tiss1i :-~ ;i of 
c1yin:"S S•~ -.-::i:}l_j_n::::s rilo.n tell in t:1:i..s tri~i.J. . Tl,A f1.1n~;11t~ n;._o_:, 

reco,.,,3~_·cd f1·0 t:"l t!1P. .foJ.!.o•:;in~.~ :·;;10e:~f:S : -

P.cc1 .. rib .?.f!8, P.eJ.lio-ttii, P.i. ~-t~>•1l.t1.ri:, , P.:!_1,:1,t,_,_1_,-1. , 
E . :~l. o l111_l us, E. ~)illtlaJ::Ls, C1.1_~)-C•-~ sf,1_1 s l. \ 1 :-:; i __ {:~~ Y1 ice., 
Cr-cJ.l i-1:-..·.i.::{ c,3lc,-1 .•.r:~ tn .. 

( 0 ) S ; l " ,-,·· l r, ~all 0J·;.c,I' ' , ' --"i ' ~ ., ... 0 ____ ,,,3. ,,.!_l . 0 .-., l, . P. _,L, .... I. 0.f ,, . , . • _ . u . ~J.s-:., !~.'-_1, frn! ': l lo ·i_y,~r -:=:!(~ii5: \!"'.• 'r:~. 

·\·,01:}<:in~ in cli_,-/o.~c:( a .. rc~o5;, hns b 1~~·:·,~ 1)::i i.-L r:~1~ ;:"o : · tl1,~ !") ,:·(~~1,~ ···1c~ :--! 

of P . ci.r-rH1.rlO~:!.i_ . SP.ve 1:-:1.l l'O: :; i_ti "'1 !0 recov(:):·i_ ;~f:: ~1 8..V .. :} bc,r-;!1 

obtaj_n c:.~cl .. 

CO-OPF.Fv\':.1IC~T '.Irl.'F A.D.?.O. S.S"i.8:\ .• 

11 PretJis·,,os:i.tion of io.rl\J .. i·t d.i.eb,.=i..~:-: 11
• ______________ ______ ____ ,._ _ .J.l_ ___________ ___ __ __ _ _ 

Inoc1.1J.w!1 fo:r· the fi. e ld inf'•?.ction of ,ja.:t·1.·:c1.h :-:;t.-~ncls in ti'.e 
D-"1eJlin<~1.1 p area llc-s 1.)P. ~'!'1 !n.·oc11.1ce11. a.t the Fo·r•;;st :t-?SP.2.1~c-.h In~,tii;u~, P. . 
Lnnins i:ifectecl w-J. th P. c:i ,m:-1:,1<mi. ;,p_,;e b=:8n userl 8.s t\•a. sou-i:·ce o.f 
inoculurn. 

CO,TCLUSI<X·TS . 

1. It .:l:1::ea..rs -~f,2.t a vi:L(1r; 
P.ci r:.nrnnomi. bnl; tl!at e~ num'uer of 
root rot. 

r-<u, :_·,e 
th'-~ se 

of E:11.c:-.1.l.y_::lt(1 .:1..-!:'-~ }10s t.:~ of 
could be rnoclerctt t, ly tol ercv1 I; to 

It is reco1:,r:1eniled that those f::•E:cies ·:;hi.cl, h;,,,ve e:chi'ui. ted a 
nore nw.:rked response to inoc1.il.ation tha.n •~,:1.s 8,rr2-.;-_•.r;:L~1nta. , sh01.1ld not 

II be ril::i.ntecl in cli 'c)be.c'c;: a:rea.s . E, obl i(}_lHt, s:i.eberi, sce..b~·n., ba.xteI~i. ~n,d 
cloezi2na fc1lJ i!'lto t:,5_8 c2.tr;,c;ory. 0.f t;\1e 13 nr;,'.'r hosts, 8 beJ.on:::; t o 
the S tri.n[~-bn rk/Ash :.:;:r.·oull of E'\.wa1Yl)ts (Bl,:i.kely I s section R-2n;,1nth,;:c•2,,_ ;~ ) . 
T:1i8 section inclwl,-:is the bulk of the ha:rrlnoocl sriecies of 8cono1-,-Lc 
ir.1:::-iorte.nee to A11 ~ b:·8J.i_.:1, . Some s:1eci.~s :i.n this c,rrnu:> ',,,_;:-..,ve not ex :, i ,,i. t ,, ,1 
SP.Vere s;:.rr:1r1to•:1~; of root rot :.:i.t t11:i.s stA('."8 A.n rl r'18.~' 11.l.ti.r18.tP.ly l,:r:01;r?. t0 
be field resist,"'..:1t to P.cim1 amor.1i . . For the tine be in:;, hO\'T2V!:!-C' , t :, ;r.; 

et·o1.1~1 of s~,eci<?.s shou.ld be rec:;::i.:r.'(J e cl 2-s sns:,ect exHl n:r.'L~ not r •~co,-·._,,,,cn,1r>d 
for. lfJJ:':,·1,-; s eal 8 S :i_ 11 ,~ le snecie c-; b:i ol. S • At t !) i. ~l star-e nn S i.n ·,·l. ,) -=~ 1 , ,,_, l ,,1it; 

'-I .J - ·-· ~ ,., -

can he reco,···n!-~'lc19d for l;::i.r:-;-e sc::~.1.e ·n l :-rntinn· tri"!.l ,;, A nu·=t11e~· Clf :.•1.c,0.i ,,::: 
_ • ..:...__.::: _•. ---- - ._J . • . • . - • 

'rw.v,~ shown so,Y:: r1P.cree of to1.8r:.'!n1~0 to root t'o:;. It :i.s reco;q,;10:1,:ed. V ' :'! I; 
:". mixt1n'.e! of th r-, fol."! o·:ri.np: bo 118 (:r.l i.'l Di_,, i.P, i .ori:,71 :,l ,<>.ri i;i_i1z tri ;::il_s : -

8 . ~l.olmlus 
E~. sr1 l ~-~·n c.:. 
F;. :, r o::,i.i:1:!_n 1. 

B. _:orri oc,1lyx 
s.~r.:~n ,1i. :.:; 

B. !.'!--:i ~) i . n :1. f ~':) r rt. 

~ . r:li C. i:"OCC ·c:r·~ 
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.,. Pnti,o_:::Anici bJ of P.cirm8J'.10P.1i to the Leirian :mc1 Con,i.r.0.:1 
;trfi.i.ns of P.pinaster has been demonstrated. The root ".'Ot ratin~:; of 
p. nine.ster is hie-her tha.r-t ex~ected i.n view of the fie lcl to l.eranr.e 
8 ;1;:,:m by this S!)eCir?.s in a ran_z-e of rlieback: sites and ovc~r cons:i.de:c­
-?:ole l,er:i_ods of tir:1e. AJthoush sr~vere cortex rottin_<?; rlid occur, 
th8 vasc11la.r stel,~s of P. pinA.ster Yrere affect8d only on the ti::,s of 
the primary roots. The field tolerrn1ce of tr,is S:!:)ecies could be due, 
in :!:JEtrt, to a hi~h cci.~~ci ty for rezern~rating a da.rri,c.Ged. root syster.1 oy 
budrli.n~ off new laterals throu_r:h infected cortical tissues. Bec.a.w,8 
of it.s c1Jrrent fieln. tolGrance the continued nse of P.i,in.?_ster is 
recorn.r:1enclec1. Fti.rther h'ie-l. l)lots with P.taec1-'l. and P.elliottii_ a.re 
·:r?.-CI:'a.ntecl. ---~----. 

/ .,,,,. --~ 

. _.,.;;-;;./" 3. It is consirlered that ~lantins trials in c1h)bac]c areas 
/~ should aim to fulfil the followinc rvieds : -

· -- . ---

(a) The est2-blis"inient_ of trial plots to demo~i:,b .. '2te to 
thP. I'l.111lic 2.r~1.l farmer el:U:e V1at a t:ce e cro:) CA.n he 
su.cc,?.ssf11l 7.y v.-o·.rn. on cli. 1- ibn.r.> arec1..s. 

(b) r.i1i-. 0 e<~ -~..,')l]0 c,\,r,,,,,1t of " l=>"'"',.,' 'C!... nlo~,~ .LI) .·,ny;c, c ·'-1' , ,.,.., ., .. , 
;l...., v Uc:..L __ .J~ •. ,{:.. ..L ... 0 ..• 1..\..J... ~1. l ;;1· l, .. J L, .•. , ..... 1 V ... _,l..,.L," 

the fol.lmrins- f2ctors : -

(i) Field tol0Te,ncP. of ce.nrJicle.t~ ~-J~)(2ciP.~; to 
P. cirmemomi .• 

(ii) 

(iii) 

(iv) 

Ferti lizp,d tre2.trn1?.n-ts 

Site !lr~:)2.:rr:1.t":Lon 

S;:eci.es si.tj_ne 

( v) Ty!)e o.f nw:·sery stock 

(vi) Suitability of var:i.011s soil ty!.1es 

(vii) Clirnatic conditions 

(viii) Direct seedinz trials 

(c) The extens:i.on of stc1~ze 1b 1 into lar;:;-e see.le fiP.ld 
practir.e. 

THIM, PLO'l'S . 

1. These need not be la-rse 2..nd :::ilot,,.; of 1 to 2 acres 2.r~ 
c011sicle.red to be ademrn,t P. . 

2. Wit:, th':1 s e 9lotH success, rather than r,ost, shoul rl hf~ 
the ultimate criterion. 

3. The follo·:rinc proceeclures are recor::mencled • -

(a) r.rhe :!:]lots should he establ i.s'.-iP.d well. ·:ri 1;:1in tl,e 
11 CJld Dead Zone" 17here the inor.ulwn of P. c'i !'l!l ,:!mor:ii 
is alre,::1.dy lor,. 

(b) The leve1. of inoculnl:l srionld be fm.·t,te:r· 1·r=:cbir:ed 1)y 
a :!:Jl.'L)-91011:hin~ kill of ho~;t S~)eci.P.s \Tit}, To:·clo:1. i -

( c) The sites s:1ould be cult i.v :-:.t2(l t;'.orr)t' .. .,.},.J_·.r b,, 
~ V V 

9J.01-1 __ z-:,_in~, fallowed over. s1.1,~!':'.er, e..nd re-~J.01i~\!ed 
before yilcrntin[>:. 

(d) vn,0.Te n0.c0c: snry , ader1.uate dr8.j_nc1ce s'c1oul.d be 
l)rovirJed. 

(e) Tree-; S!:-eciP.s tolerant to P,cin.!lP,!10P17.. s \1 ou l rl he 
'112..~r~ed at 1'ficle S:,)acin!:;'S. 

(f) n ,, t· ' ' l 1' ' l 1' 1.•o:• Gr10 l!TIP. OeJ.l!'-""', 1)_Jl1:. ;-Ln t ~ Srl()ll ( 08 
~ - ~ 
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(g) 

(h) 

restricted to the better sites. 

Production should be im~n·overl by fertilize1· 
amenclments rri th ni tro;'.j°en and !)hosphate. 

It me,y !)rove umrise, at this sta.,:~e, to :!)lant 
exotic :811calypts alonzs i.de hic-hways 2.rid me.jor 
roacl.s . Where this is unavoidable, it is reco,:iner.de d 
that a screen of P.:pinaster should be 11rovidecl. 

Rl~SEARCR PLO'I'S. 

The establishment of these }1lots ·:rill rec11lire a gre2.t 
deal of co-o:rieration bet-. 1een Resee.:rch 2.11d Divisj_orw.J. staff and 
co-ordination within Di.visions if we are to obtain th.:; me.xii:1m1 
return per dollar invested. A meetine behre•2n Rese2.:rch Officers 
e.n,d Divisional staff should be consi 1.lered so that a !)Olicy on 
these trL:sls r:isy be pre~1a1:'ed. 

LARGE SCALI~ FIELD TT.lIATS. 

The exten8i on into th:U; finnJ. st2.:::;e for s::_-iecies other 
than P .9inaster, is !,ot consicle1·ecl to be waTJ.' 2-."lted for the ~1resent. 
To date this is the or1l:r s~_)ecies 1.·rhic11 11a.s bet:::!1 exten.si1rt~ly tested 
in existing tri2.l8 ::Lncl w,1ich has l1er,,on,:tr,,,t:~d its abi,lity to sm:vive 
in die back are2.s fo1.• considerable ;ieriocL~ of t:i.1ne. 

P · lJina.ster· 11a.fl seve1."'al ot!.1e~ c1.d,1211 t c?~.ze s 

1. Proven adaritability to clir:1atc. 

2. It aJ..reacly sull!)Orts an existinc; and grNrin[; industr~r. 

3. A considei·able lmovrled~·e on the silvicul tUl·e, .ze11etics 
and nursery ~lre.ctices ,ri th P. ~ine,s ter has al:!.·eacly b1::?en 
acctll',ulated by the De~1ar.tm,.:mt. 

I -:,/ /: /\ 
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Ii':'/:i~ODUC'l'I Ol~ 

.# 

Bell-Bi re.:.:; i 'eed:1.nc on H,.yllio.s are ,:::.n old ,~ s::,oci::. ti en in 
\':et ·vc:J.levs aroi..uir~ ;:;vci .1,ev cvc:n t ·1-1ol~ i.:·h coJiclusive evic'Jcr,cc o f ' L!·;e 

.... '- l.} .._ 

f·eedin~ ha.bi ts of the 1)ircls !·12 s onl v i'airl ,r re:cently 'LK; CI1 riro-
ciuced l Moore 1 9fJc~). V V • -

The Psyllir1f.; ::,re j:i :c ' Y'3Si tised ·by other inse::cts G.s r:eJ.J. c:i s 
eaten by oirc.s .:rncJ ior- this re2son po:pulr,tion:::. i:.here ti·1ey occ.:ur· 
r aDidlv become static. ·;:e8t:r1er conditions .c.lso Dl~,v 2 ,,,; r•t :in 
T\ ~l] _._ 11 1 i; - V -

rsy .10. p ci.[7,Ue s. 

There is speculation amongst Entomolosists about the 
e:f.'fect of PsylJ ids on the health of' trees. 

Obviouf,l~: there is clebilit,:::.t:Lon ;:1 nc."i. t:1i2. Vc,1·iE:2 Y, J. -t.:n. tlic 
extent oi' the inf'cGta ti on. On the othc·:T' i 1:: nc.1. 1, 0 :::. t En tcr:'. olc­
[ist s look for cu1othe r c ::: 1.ise \'J:!en tree c'leut}1s cn::rn.e ;:,t t :, !r:: r·:·,te 
obser·ved in some c1.reas neer ·•;1yons . '1.'his ir:., ,._,hy i.:ool'c :: :: s 
suc~;ested in the :publ:lcation cited al,ove tlw.t Ft·,:,.rlJid ,: tt'.:: c:l: 1,1;. t ~' 

only be part of a disease syndrome. 

Frevim,s Y:orl: 6one y,·ith tree poisonin r; J-~,~~ s ::..-:1 0'.·.n t}1, t 
hormone we e cJicir.les 01· the type of 2.1~ .:,1-'l' clr·ustj.c2Jl;y l'C:L'< t1 c: c 

starch res e~ r-ves in trees and in l)art a t leest, thi:=: ez!'1 l r!jns t}·~e 
way such weedicides work. 

Usin[ this ane lo,e:y, an investigution r: e"s cr,ln•j e o. c,,Jt r.: L.r 
trees shoning vnrying de~rees of Fsyllid att3ck (EarticPn, 
Hum}_;hreys rrnd Kol ly 1 961) in the ·ryonc. arec1. , :,n.d it \ !U.S lJCE!Or:­

str·ated that sarw:ood starch content cm::.ld be cc_,_·r-elG.ted d i rec.tl;,: 
with severity of insect attack . 

This means tri ::: t eont inu e d PsyJli6 st tt,.ck con J.cl r ,o :~· . .- i bJ.:,' 
exulain tree dea.th:c. y;j_thont h:-:vi.nr- 0.-:0 r)o~;tul ::,te ,?nv o ·t:-1c!· 
cir·curns t '3.il ce ':i'.'he e·,ri c.7 811 c·c: 1·-;; hor,;;~ .. -,r, r• on I ,- Ci ~7 Ci' ;!·• r.; t ' ! !l i.. i :.·, 7 - ~ 'C - • - • V - - ., ~· • "-' • ..._,, '-" ,. ...._ c.: ...._ - ......, • · • "- "' - - - .-. ~ - • 

The ta:>:onomy o::C' the: Fsyllicl:::,e still rcn,,,ins tc oc -.·:c1 1·J-:i2cl 
out and there are con siderable ga~s in o~r ~~o~ledse. 

Some Psyllic'i :Ln:f'estations scef'l to be relativel~.' c t} i (; ',:C :::':·-J 
ctnd not ncceE,s.::,.rily c1s:-3ociciteo. r.':i.th Bell- Birds r:'..!ile elscrLc:,1 e 
the const?.ncy of' r,opulc1.tionf. a nG. r;resc,nce of' i:; e11 ~':iirds l'! ·c1. c b een 

" , 1 , ] ~ . 1 7 1 ' l I-·, 7 7 " , , . ' . 11 'I escaL, 1s 1eu ny oc9_ :!:· ace n ::::me1:. f ,1,_:; c_r1 :,s r)e __ nll'U 111 · r:, 2 :.::, ::· 

Ku1·ra j on 8. 

'i'he ·1\yonc; ~trea is of the l :::.tter tyr.- e ::, ?~( , ?,cJ.l Eir·cls h r .. ve 
'been a fe&ture oL this district :::or ;·- ;-_._ny y c :,,rr.:. '.C:'1c Pf:~,J.Jio_ i~ 
Glyc&spis ( Sponci~,rJj c!.Spis) s:pr,. 

Pr·escnt r,oEi tion at_ ·,;vong 

I"~ ;:;:=t Jr seE;;:; ::,l;1•prising L:-1:.,.t the c:;ic-b~:. 6~ uescr:i1)1_::c1 Liy 
J.ioore in ·.-,;yon.:. :.C'orer.trJr sub-distrtct has R1..t11 G.cte6. [;o li ",.,tle 
attention cv,": r t):c l::tt;t 20 J'e.:n's but t}'le 01:.~sct }1 ~~.s been vcr:/ 
insidio1J_s r~n6 ir; 1.:~uskcd oy · sessona l v c~.1-·i r ... tion::o in tore st r:over-. 

B. s :::~l i L)1:.. 
E . ckc-~1e i 
E. nic1·oco1"ys 

E. l)rorirniua 
E. rc~icul~ta 
Sync~ rDiD L Rurifolia 
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It is :;::,os:::il)le at this tiE!e to detect the: :t::'c:: : __ 2, of 
delJili t3. tion c•:/ ins:0cction ·,:·i t:1 cl i'r.ir decree of .c:cr_··1~r:~e::.­
[.".ncl locc~,l :fa rmers hnve in6ic.::: tcd c:,.r. c.:;:-::::u 1,c21t s ·,;rc:: ci. o:· 
2 miles in 10 ye~rs. 

i 

It seems that the affected area covers 2bout ~2 s~u~~c 
mil~s bct~cen ~yonc und Gcsford on both cides oft~~ r ~il~2y 
line but it is broker. up considerably by lo~ r2nges ~nd cre0kE 
with naturs l brush forest. 

There iG ;~ lso 2. lot of h,nd c1.evelo:9i:"1ent ::ll:.d s:-: ::,.11 f: , r·I'":S 
so th:..:.t trees ar-e tenchnf: to ·be cle:::'.re:d 211 the ti r:e ~:nc.. "(·'.is 
confuses the Dicturc. 

In ::i:, revious yec.rs t~1ese forests hnve been exploi tc~d vor:.i 
intensively i'or- rDil sleo:pe:rs snc1 c onr. true ti onal ti!POC r ~c.r:c. 
the;y have also been d2.:n2.geo. t,~, fire, sa t11c1.t :Cr·om the t ir:1bc r 
point of view the trees rcn2inin[ do not h~ve a srent ccono~ic 
value. 

There has so f2r been no srrcad of the discaec to the 
better 2-reas of' Ourin1)8.h State ?ore Gt r, nd U1e 1,0 tte;r!l of 
Gtta.c:: to c'i:1.tc seer.12 to indic8.tc t}1:; t cm:•,' !:!ovcr:ent r:iJl °i)e 
slo'::. 

'l'J1e c'._i:ioi·cl.cr~ c.r:;-er1.1·s i11 i -~~~ tc11eE of' se,rer·al 1~:1.r2 (L1•cd c:.crcs 
in extc~t usually oricin~ting frcm aboat half way up 2 hill to 
the ridge i tc8lf ,:( nc.1. t:·ien s~~•re2..dins ~-. Jone tJ1e ric,sc . It is 
o.ssu!T'ed th:::, t t}-·is rutt,.:::rn id. d-~1.e to t.l:. f: clist1~i1:mtion of su[·.­
cepti blc s1;;e c ic s 1::j~ j ch is in t l:r·n 2 rci'lcc ti on of soil 
conditjons. 

In the creek bed for e:-:2. r:,:;-lc, 'l'ur1•r::0-th1.c i'lo,1ris:hes c::nd 
is apparently unaf'rected but t h is tree is e l s e ~ore or J.css 
free from Glycaspis - It is susceptible to a more rarely 
found Psyllid (Moore - private com : .). 

Such an observ2tion ns this ~rn!ld aDrcar to tic-in the 
die-back conaitions s~u~rely ~ith Psyllid infestation end 
mor-e specii'ic2J.l~r Gl>.'c ospis infest;:i tion. 

However, this is not nccec~Grily the complete story ~ □ 
r.'iJ.l be inrJ i C ci te cl. 

Fre cGnce of' PI])0 to"':lh tJ10ro. 

Un tJ· 7 1 1c. ::,7 it\""' '-·. , ... i::J".!, '· -,0 -0]'" c1•·•c•u1"·~d t.l1r-t !C'.t:-•r•c11 _:; 1 _ _._ _ _,,,•'- • ' ,<;., • ..__ ,.__; • --- • - .._ . l --._; 1.) t... ••'- • _ - I i._; _ _ .__ J. 

depletion cs 2 result of continued Ps~lli~ a~t0ck satisfrc­
torily cxplcline.c~ t J;e: conc~.itio~1 of tree::: i.n l.".'yonc e.ub-c1i[:'.t1°ict. 

I n th8...LL, uc :s p l1c 0··,.,ve,, '0 l1 off'icP.I, of' tl1e ,;;es t l.ucc.tr r, 7-i:-:r, 
·- ..,, .. _ .. _ J._ 1 ...... - ·- ' ·- ·- - - - - _,. -- - · ' &.. -- i._; ,._ ___ _ ...... 

Fore st SeI'vice poi21ted 011 t ths t the concli ti ons of' tlie tr•es s 
resei::l1J.ecl. t.h c, t of' the Jc:r·r2h ~:'o~Gct~. cn':':Cect.cd 1J~1 Ph::,,to::_-,ht11ct .. ~,. 

/m jnvcstic;,-:ition for the :r•rescn cc cf ?hyto:;:,hthc•r2. r:: .: s 
then commenced 2n(J f}-,.yto~l:~tho2~.:i. cj.r::1, ,T:'.or:1 i Rands r::::>.f3 foc1.nd in 
'-'Oil c-r,rnnlc'-' t,,l;:en fror;; thP ' "'''C'.,C, 0-~~~-o,:;-il,und tre,-,c, cct U '- ' l ._ • ·•J · - U • .-. - . ..... • _ ... ...__. , _., ,-. t.. '-' •• _ • • __ ,, • _ , .._. u t.. -. 

I ·,.,!'> •• 7 -' 0 : 7) -- '~~ 7 -l-oJ (1° '- 8) - ,-- ,.-- t 1' -~·, ·· le t •,r . .,., "·0 ,. ·r1 .Jl u c., I'0\1 \ I _,::) c.·.DQ .l. ,:, ..ud f.~ --e _;O • Ll ,.;, ll.t., Jle ""s:·P I u i_J l, ~ ~ --

ni,:2.·L1e ( 2.fter Cc-1 mr,bell '1 91-:.9). 

1965) 
The Lupin tr-2p !T!ethcd ( Fftsi- Khenc Hoy Chee c"..: Ec·;:hoO:k 
Droved unsatisfactory. 

Lo.ter thiG 
the becinning or 
Fus3rium reduced 

:s•ec1r (1968) recove:.r1ie~ c:.2:·o:!.i r,ed oi'f' ::,no. 
~1cG9 con"·,·1-; i·1- n t1on ,~ ro1·nci·1·, ,11J,.., ;--i·'-h :J - t.,_.._ . l_... - .I::'- -- )._ - 1. • . - L ... .1. 

Fhytophthcra recoveric~ to zero. 

2. t 



; '"-,. 

3 

It r.houlcl be 1:1c:ntioned th;Jt 1968 ..-::::-,so. dr-ou;:,;ht y8:~r in 
the Sycl.nc;y district. Recorricci rainfall r,c..s 24. 55" ccr.,1-~:::2.'cc 
r.'ith nverace of' L~7.7S". 

. 
It al::,o proved difi'icul t to obtc:1.in soil cores o:-i the 

slo:gcs of' the ro.:r..ce s bccnuse of the dra;'.,rne ss of tJ:.e soil. 

In I.: D.rch 1969, after heav;r o.utumn rail!s the gicture 
changed dramatically c,nd once c..e/1.in Phyto:ghthora r,2 s rec:c\TU'E 

. gradu0.ll;"/ buildinc up to a1.:iou t 30;: of saD.::_:-,lin;;, and it con.ti! 
ucd at abo-..1t tlrn.t level fc21 some T!lonths until recently, 
(Sept. 1969). 

It is probnbly an ~ver sim~lification hoDever to 
that lorr soil moisture is the only factor involved in 
reducing Phytophthora recoveries. 

r, •"") "\ -
v · --v 

Un::lcr condj_tions favourable for Phyto:phthor& reco'..·cr;r 
. little tr01..i.ble was experienced with Fusnrium, Mucor c:.nd 
Penicillium in the isolo.tion :procedure used so th8.t one c :::· n 
assume that the soil nietabiotic ba.l:=:mce is co::::;,leteJ.;,'l 
sltered after rain. 

], ;."11 -, r:-rl .,..,b'1 -.r,,-r. (1°60) h..,.,,,, f1"\<'(1e ~, ,=-Y•ti'nr.>nt o'oc,,:,1·•v r., .J..~(')nr 
·•·l..~- -- ._ __ J! ....... J .:.. ,.: , .• ~J. .,,,; .,/ - ....... . '-J J •• ..__ - .!..: .......... .;..o.L• ... _ -i.:... I..,; L.L J 4 . ~ 

in thi~. con :. e:;ction cl'.:-,. i!:inc t}1 ::;. t soil ~10istl."..re (by encct:.rcq:­
inr;:: soil 02,cteriet) alters tlle mode c,f infection o,r Fhvt. ._. V ---'"'-

Cif.'-;_!,l8.li!Offii w~1ich is none the less ini'ecticus Fnder conrlii..ions 
of lo~er moisture. 

By enco~ra[inc Zoospores production in Phyto~ht~or2 cs 
apparently soil b2cteria do the time required for porulation 
by other· fungi may be decreased and this might accour..t for -i.;r 
c;reater success of the a:p:r,le tcc}l..niq_ue nfter l'r::, in. Lr:_ c:: c 
recover~, therefore r:1ight not □ean th2t the fUnf::-:U,S \7C,s not 
present but only that Sporangia were su?rressed. 

Identity of the Fhvtonhthor2. cinn2r.:o.r.!i R2nds r:as esL,."o-
1 . h d b . . th lt . t ~ - C"l ( . . ., -is e y compsrison vn , c. cu ·ure 1m1"')or en r·ro□ 1• .• ., J;.;n;:::..1. c. r:.c: 
measurements of chlamydoopores ~nd sporangia. 

Assessment of Situ~tion 

Until patho[.enici ty tests sre cctl'ried out it not l'OS::-,H: 
to sc.0.y t1'1a t the 1-:re sence of -~.hvtcnhthor2, c i!l.!12,:::0.r.!i is the ovr:: 
rid~cng fo.ctor in- the ~::yon[ c.1Te"'-b2ccl;: :Ji tut:tion. 

At this ti □e ~nd st s gc of investic~ticns, it looks ~s i 
v:e have n rathci, cosr-1e): pro·blem in y.rhic:h uoil conch tion, 
Ps~rJ.J.ids ::-~nd Ph;ytcphthorG. a2.l :912;;,r G part. 

¥n1cther the funcuo Tiould be ~2thocenic ~itl1out the 
conditioninG provided by the insect attack h~s yet to be ~~o~ 
but one ~oul6 suspect otherwise. 

Exl)cricnce \'i i th Fhyt. cin'.·:c:1.r:·,omi in r:,inus snu h2.s s~:o' .. 'n 
:t,ha t it causes cJ.2.mo. i::e :fir• st to secd.lin[;s in the pre-myco~··i-}iyz 
investment sta~c, second to younc trees when they ore rlanted 
out in shaJ.Jor.' r:r, tcr log[;ed s oils, 2-nc. ·t2•!ird.ly in mo. turs trc8 
under conditions of severe competition. 

The r.'~;on£; r-lreo. has suffe 2.1ed more d:.:1.rr:c=tce to t1'ec s ::.1:.C'~ 
c1.nother close to S~Tcl.rley Y:hich ho.s 2,lso s·\.1J: 1}.)orted a PsylJ.ic1/ 
Bell Bird associfition for m~ny years. This is Ku~rajonc 
about 20 miles ,-,,est of Syclne;;7. 



>.,;. 

I;-

} , 
T 

Ho Phy.J~ophthora has yet l)~en recovered from Pie Kup1•s ~ons 
arec:. but· in the lit;h t of the vac:,,rie G of the fungus t~~ i G may 
not mean very much • . 

At Wyong a trial planting of Eutial~~ts about 1 acre in 
extent was put down in 1964 in a valley floor are&~jacent to 
die-back Eucnl;nlts and about 200 yards di Gt2nt ( P2lmdo.lc). 

The trees in this plot principelly Euc. gra ndis and 
Euc. DJ.lul'.J.ris ar·e doing well but so far there is no evir''cence 
o:f' Psyllid attack and o:f course soil conditio:!l.s are better 
than on the hill side. 

The restriction of die-back to shallo\'i poor soils is not 
however a valid presumption because another a~ea (called Sta tic 
4 in the current investigation) shows die-back along a c1,eek 
side in deen loam_£ tho poorly drained :::oil. 

Ph;ztonhthcra 

The !Dost v10rthnorthy observation vrhich has emerged from 
studies Iilade on Phyto:phthora in relation to Finus sn-:::i., is the 
extreme of variability of toxicity amonc isolates under the 
difference conditions imposed by glasshouse tests. 

One h2s the impression that the pathogenic character of 
the f'ungus is dj_rectly relntcd to external rectors af'fectinc 
the host plent, eg. clPour;ht, water logg:ir..g, nematodes, temper2.­
ture, soil f'ertilit;y c.:nd of' ccl:rse in the case of the Eucal;y9tE 
mentioned herein attacks by foliage destroying insects. 

Like Rhizocto.nia and 'l'helJ.ouhora, Phyto:phthora takes on 
a pseuclo-mycorrhyzs.l h2bi t v;i th Pinus, -,:n1d its 2ctivi ties o.s a 
pathoce.n are restra insd by ectotro~hic mycorrhizas. 

It is no';: knor:n to r;1ha t extent Eucalyptus spp. offer the 
same form 'of resistance to Fh:vtonl·lthorc:: cinn2somi but it seems 
highly likely that this is so 2nd the external factors mention­
ed above could be then regarded o.s the first links in e. chain 
v:hich ultin:8.tely reaches the rhizosp·cre inhabiting micro­
organisms. 

The hi[rhly pleomorphic character of the .J:ythiaceae 
gener11lly mnl-:s s their stud;'.)" difficult. 

Sr.12.lJ. vflriations in arti:fici;__---..l F!eclia such :for cxarrrr,le 
ns exists be tr:ecn PDA :;,reps.red by boilinc; :poto.t oe s E'..nd 110zoid" 
commercial prep~ration mGke Rn obvious difference to culture ­
plate appearance. 

Spor2,.nzi2l for:Jf: of P11;,1t. cin.: 1 ~,.nomi ofte2"l closely re sc::1.b: 
Phythium 0..1:m._ 

The liber:,~ tion of Zoos:pores often dis:pl2.;y curious v o. rin­
tions not mentioned in text books of taxonomy, e.g. the p2rtiaJ 
loss of proto:9lasP.1 r:nr1 the re construction of' z oospore s froI:' the 
residuum still Y'P.!::,?. inins ,.-ii thj_n the spor221cimn. 

These o.nd oth:::r peculiarities :n~,J:e the study of 
Phytophthora fascina t~1:.s but extrer:1el~r puzzling. 

They stress the import cl1ce of environ~e!lt in the c:.etiolo: 
of the func:us. 
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i..._ri e:q,c1,irnent co1:.c":uctcd scme yce;.rs :::..co u.sin.c a 1.1::-~ 2.2.l 
j_noPg,'mic s21".:.s rncG.h,rn cmr:!. 1~-~ ;:,_dr~ition of /.~5 different 
c21Pbon sources ( incJ.-;__1oine 16 sucars) shoY.'f; ("l th:.:, t Glucose, 
Starch and De:,:tr-i!1. ~-:er-e the favoured carbon sources :for 
Phvtophthorci cinn,r:.r-,omi c:i.nd were :::,u:pcri or to mnl tose c.ncl 
sucrose. 

Reversing the ordei:-·, the inorr;onic basal rncdiHm plus 
1.o~; glucose and 0.1~; o:f "i5 Hiti,ogen sources (including 8 
nmino acids) -v;cre tested and it \'/5.S found thnt Phvtonhthora 
cinn.arnomi :favoured peptone, o.m::wnium di-hydroccn phosphc~te. 
and L-Asparagine. 

Unfavourable nutrients nere indicatc i:i bv GTx:1.rse 2,ur:f.-etce 
spreading growth and one 0ould imagine that t~is-Tiould be the 
form the mycclin ~ould have in soil. 

At this time in Australia v~en the ran2e and tozicit~ 
of Phytonhthora cinnarEond. is being esto."blished considcra ,· le 
care should be taken with taxonomy. This is said because 
the circumstances are difficult. 

At Wyo:':'lg for cxam:_)le only isol:: tes Yihich :pi,oc.uced 
normally shaped sporangia snd Tihcsc spore mess was not re­
strained for more th8n a few seconds on release Tierc nccepted 
as Phytophthors. even tho I a nur:1ber oi' isolates :9roduced 
variations ~ithin a normRl r2nse o~ definition. 

It is lil:ely th::,t workers in this :f'ield will :postulo.tc 
the existence o:f strains of Phvtorihthora cinnar:·,omi to nccount 
for puzzling variation in toxicity but before t h i 2 }nr:rc--ms it 
is desirable to be sure of species. 

The compilation made by ~aterhouse (1956) eives an idea 
of the enormous host 1,ange of' P:!1ytonhthora and ,::u2t r2.ise 
questions of the validity of species. 

Phvtophthora. ciri-11& Domi i sol8 te s from Dinu.s SDT' closely 
resemble the f\;_r..gus isolated :from soil 1,cotle ts lmc1.er 

I 

Euc2.lypts and it is understood thc:-i t the Vie ster:':'l Austr8.lian 
eucal;ypt isol2.tcs are pathogenic to I linus sp:p. ( 1,riva te com,::.). 
No pc,rticu12.r s1;ccies variBt ion tl~erefore seems to have yet 
0.2.J:rieo.red to iden tif'y the funp:i.s vii tl: Eucal;yptus. 

Discussion 

There iE some circumstantial evidence to associate the 
dieback disorder in t}1e ~yonc-Gbsford arcs ~ith Phytorhthora 
damage but the presence of a major rtebilitatins factor such 
as Psyllid attack complicates the assesscent or the sit11ation. 

If the Fhvtonhthor2: ci:1n2.rncT'1:i. ir,ol~1.tes ::'.t ·:.~c- onc :-1 .. r-2 

identical \', i th those i"ro:n the J·c, rr~', h 2.1,e~ s iE re cc.rd to :gu tho­
genici t;y, it mo.y be suscestecl .. th2t there is son:cthin.c; r;;issinc 
l· r · t,' l e h c-t/ ~t·;") - n 7,-. ... ; ,..,,,1; r:,c• --,, Jn ,,.r ._,_ _J. l Ou pc. --OCe. rc_~•.L~0 __ .__.;1_p ~-'--' .. e _lQ,. lL. 

Shallo~ soils 2nd ~e r-iodic floo~ing o.re the conditioninc 
f2.ctors so f 2t r mentionc::f· in ·:.cuter·n .~.1.1::tr::·lio. r:nd these so.:::c 
factors may be ~ctinc at ~jonc, 1he point to be decided is 
~hether the presence of Psyllids is on artifact or an ad~ition­
al casual factor in the ••yon[: decline. 

i~clu10\·.,1s(1..r.ement !.. 

'l'hc assistance of' r,,emocrc of th2 ?ntholocy Section in 
cctrr;yinr; out the work described is rt cl:.:11or.rlcd.ced, :i.:,r,rticul :.: ,. rl;:: 
thst o:f Dr. L. Cornell 2.~d l.~r. 11. Veorfkins. 
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Bell Birds a!'e associ ted vii th Glyca spis snn 
(F. psyllidae) in rr..oist vall ys in i'.,a stern _1.rnstra lia 
around Sydne;y and in one a rea ( Gos:ford-V;yonc) there 
is a lare;e proportion of moribund trees (Eucalyptus­
Ango!)hora) in Psyllid damaged stancis. 

PhvtoDhthora cinrn:irr:omi Rands h n s been i s ol c1 t e d -~--'-;c.._--~--'-C.C------~ 
from soil a nd rootlet samrle s in this area but not a t 
Kurrajong Y✓hich h a s been c1 lso suoject to Psyllid sttock 
over many y e ars • . 

1j ~- ~ , L - / / / Ji' ;;..; ,-;,_,'/'/ ~~ I c;/ ¼ _L- ' 
j__ / / ,,-r-, /. /. /,': -:-~. J 

//v ' /,,,.-- , tz 
✓ -.,L 

t - '-'• / 
/l J· /// r°/2., 

/ . /t- v 
t -7-,,., 

~/2-V 

J~~ 
//vv 

~~ a, c·~77> 
~ ,..,-,:--C-:, . ·(..-Z.~ . I .....,<:.-6 

I 
I ~ (" c.J • 

!✓ 
/ 

/7 . (/ . 
/~-~ "i- :·,.-"_ . .,., ,.__ c· ... -: .- / '/ .. ~ _-, ...... ,,_ 
- -· ------ ----· --- -

/ . ; --L-

.,, ,-~, 
• I ,, , 

) J., 
~fl, 2 Y

/,....-, , 
l
,,,/Jfi-1 .. ~/A / . · (: f' : · _I ..... ... 

/ ~ / !) .. -/ r e_· 
/ '- ~ -

(-



(-, le /2-2.../bS i : ,,, '/4'•/ · / 4613t :4 /01-· 10m-0/CH. F or:-o·: FD . ,l03 
,,,;, . 

FORESTS DEPARTMENT 
...... , 

..... J(ELHSCOTT .. ... ...... .. . Office, 

To .. , ...... .. G.P.:ris.e:r.Yi;l,.t.or. .. .. of .. . For..est.s., .. . .. .., ... .. . .. .. ,5.th ... N.o.v.emher ... 
Western Australia 

.. 19 68 ... 

Forests Department, 

.... J?EBTB . .. .. .... ....... . . Re!crence--H .0. 

Local... ... 

SUBJECT: E.f;3.J sJ/'3J1.9.~. Pf .. P;i.n:u:;;_. pinR>s..t.~.r. .. .. t .o .... Phy_t ophthor.a .... c.innam.omi . ... ... ........ . 

Attention Mr. Eastman 

The world distribution map for Phytophthora cinnamomi (C.M.I. Kew) 
indicates that this pathogen occurs in all of the countries where P.pinaster 
is indigenous - e.g. Spain, France, Portugal, Italy and parts of the northern 
coast of Africa. 

Pinus pinaster has demonstrated its resistance to P.cinnamomi root rot 
in the seedling stage. With other species of pinus - notably P.radiata and 
P.echinat~, the disease may not exhibit severe symptoms until the stand 
is near or above twenty years of age. Our oldest F.pinaster stands in dieback 
areas are just approaching this critical age. 

It was therefore considered worthwhile writing to Forestry sources 
in Europe and assessing their views on this pathogen and the resistance of 
P.pinaster to it. Mr. D. Perry offered to write to a personal friend 
in France and his lett 0r and Mr. ILLY'S reply are enclosed for your informa ti on. 

The reply obtained supports the inferences drawn from the literature i.e. 
1) P.cinnamomi is present in the Landes region of France. This patho5en 

causes some damage to chestnut and oak trees in this and other regions 
of France. 

2) P.cinnamomi is 
on P.pinaster. 
from all of the 

not considered to be a phytopathological problem 
This probably accounts for the absence of P.pinaster 
hosts lists published to 1967. 

3) It is considered that P.cinnamomi is probably endemic to fue Landes. 
Even if this is not so, it is obvious that the fungus has been present 
in this r~gion for a consid~rable ti~e and there is every likelihood 
that it has had the opportunity to spread into the existing ~._pinaster 
stands. 

4) If P.cinnamomi is truly endemic to this region of Europe, P.pinaster 
must have evolved with this pathogen as pa rt of the environment and this 
may account for the resistance of this specieG to Phytophthora root rot. 

5) Though this data does not suggest that P.pinaster will be resistant 
to root rot under all conditions, it does indicate that, in most situations, 
the degree of damage incurred will not be gr~V ~ 

YRA NK BA T--:ir___,I;/[/[,-C-7-v 

SILVICULTUHALIST 

,, I'-'-', r:~,-- . -v-.S7-l:1. 1 IV(,·--{. 

J., tX · ~-\ o\, ~-.....-.!.. ~ 

6\ I I \ l~ 8 
,4pci e/1,/rr· 
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26 Egham Road, 

Victoria Park, 

/')_'?-· 

Western Australia. 615c 

Monsieur Georges ILLY, 
Station de Resherches Forestieres de Bordeaux, 
Demaine de l'Hermitage, 
Pierroton, Gironde, 
FRANCE. 

. Dear ~onsieur Illy, 

26_th July_1 1968. 

I am writing to you to ask if you can help me 
with some advice about the occurrence of the fungi, Phytophthora cinnamomi 
in the Landes region of France and the resistance to attack that may 
have been developed by Pinus pinaster. 

In Western Australia, our very valuable Eucalyptus 
rnarginata forests are threatened with extermination by this fungus. It 
has been introduced accidentally into this country from Europe and this 
Eucalypt has no resistance to it. 

Many of the sites where Eucalyptus marginata 
is being killed out are suitable for growing Pinus pinaster, and we 
hace instances of this pine reaching an age of 18 years and still in 
a heaithy condition on such sites. The Forests Department would like 
to extend plantings of Pinus pinaster on these affected sites but 
bef~re instituting large scale plantings would like to have further 
information from Europe concerning the occurrence of this pathogen 
and its effect, if any, on Pinus pinaster. We have found one example 
here of Pinus pinaster which had reached an age of 40 years in a 
shelter belt on an irrigated farm and then suddenly died. Fhytophthora 
cinnamomi was subsequently isolated from both the roots and the 
soil. Our pathologist has carried out screening trials of Pinus pinaster 
in the glass house and these demonstrated that this species is 
resistant to Fhytophthora attack. 

The sort of ihing we would like to know is:-
1) Is this pathogen endemic to the Landes. 
2) Has it been asiociated with agricultural or orchard crops, forest 

nurseries or adult trees of any species, 
3) Do you know of any instances of other shrub or tree species growing 

in association with Pinus pinaster which have been killed by 
Phytophthora, leaving the pines unaffected. 

Personally I think that it is highly probable 
that Pinus pinaster has evolved in association with Phytophthora 
cinnamomi and has developed a hi g h degree of i □ munity in the process. 

Please accept my apologies for troubling you 
with this matter, but any ass istance you can render will be greatly 
appreciated. 

With very best wishes to you and your family 
from my wife and myself • 

PS. The progenies (half sib) from 
your Landes plus phenotypes are 
doing very well but no measurements 
are to be made until the trials are 
five years old. 

Yours very sincerely, 

D.H. PERRY. 
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Translation of letter from ~r. G. ILLY, Fore~t Research Institute, 
Bordenux, in reply to a letter from Mr. D.H. Perry, Forests Departme nt, 
Western Austra lia. 

Dear Mr. Perry, 

·, ,. 

Thank you for your letter. I am pleased to hear from yo1 
and to be able to be of some assisstance. 

The information you requested was obtained from 
Mr. Lanier of the Patholoc;y Laboratory at Nancy as I am not conversant 
with this subject. He says: 

11 We have a fairly eood knowledge on Phytophthora cinnamomi, especially 
since research has been carried out on the 'ink disease' of chestnut 
with which P.cambriora and P.cinnamomi have been associated. A few ye a rs 
ago ~e found cankers on red oak in the Basque regibn and P.cinnamomi was 
recovered b9 Movau of the Musetim in association with these cankers. 

(i--.: I 
In reply to question 1, it is certain that htis fungus exists in the 

Landes region and that it is probably endemic to this area. 

In reply to question 2, the fungus damages chestnut and oak trees. 

In reply to question 3, this pathogen as far as we know has not been 
recovered from Pinus pinaster but it is possible that it is present 
within these stands. 

We do not have any evidence that it is a serious phytopathological 
problem on maritime pine.b 

With best wishes, 

(Signed) G. ILLY. 
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Pr0 ·'. ro::rn i:c :1cil't 1 ____ .. _ _____ __,__,...,. _____ _,. . ..---=--, 

r-, k_ •f 1 G /t"1-
I z_ (._ I tA3 

,Qill'.,C i. ,Tt.l!,}_t;'_.,_1.9_Gq_ 

Dr. B. Pratt, ,Dcr.nu~t:::cnt of Forcstr.:,1
, A.1I. u., 

CC1nbcrra. 

1. Soll3Y:Qc, 1ag~12_io.l Po_Q_l!J.a t i_?n.r...., it!1 i ~~osn~;_g):->C Ef'fec t§. 
,nnd :Phytopl1Jt10ra cin{1G:-::o:ni 

One of t:-ic r:,oi-3 t oats trn.clin~ fc ~J tt.u·c G of' t:1c b. r:-1~1J...::.L:_"f.i1 -

P, cinnam0:r11 diGC:l8C COrJ.:_JlCX in r;./-... iG t'.1.::.t the, l-':.incasc OCCU1'3 in 

an intense f'or::i in a nl.D.bcr of areo.G th'.::.t a.re dif"i'crcnt in nr.;r,ccts 

such ns dro.irn.1.ce, nator table, pore si:::c, che:-:1icnl con:.-;tituontG 

and 9hysicc.l con.stit· .. 10nts. Hor;J:llly the di:JCC!GC intcnG i ty \,'OUld 

be exricctcd to vo...ry i..:rc:..i.tly fro::-. one urea to unot:.cr>. rocsible 

exr,lo.na. tionG of tl1is v;iclOGI)l,OD.cl hi:; :1 cli..GC i.lfjC in tonGi ty in r: • A. O.l''C: 

( -) ,.. ·11~:,,y -. ,, ~ i10 ·· .. __ ,1·c -r•r,r-, of' P ·c~nn.-,· -- 0-···1 i" ,,.,.,"'~C' t• 6. u. l .., .u.. t.''-' l,, ;,..,C, l. .L.., ,.. ; :.t ··,.;;.~~=--.:= "" ,._...l. '-- o... .1 1 

(b) t}1cl'C is an e.bund.cu1.ce of hi0 :1ly c-..i:::;ccritiblc host 1::L1tci>in.l 

( both ( c.) £Lnd (b) h :..;.YC bce:-1 lliGC UDSCcl clc0t;r10re) , Ol"' th~:t 

(c) 0011 microbial po9ulutiona ere such tha t re~ biolo~icnl 

rcGtrictions arc _pl:.iccd on one or ..:.o:'C pi1 .-,8cs of' t ·:·!c 

life cycle of .P.., cinna~o2\ in GOil. 

·..:·nc r,hc,.sco co.n. be cL..rnscd 01--0:iclly c:.s i 

{a) r.,;yccliul ci-•m·;t:i th.rou,:)1 noil, on t ·,e Poot ou.rf'ucc c~nc1 

inside root tissue; 

(b) pr·oduction of rcstin .. .::.; or· B-..U'Viv td struc L1rcs suc!1 u.o 

rcc;tin.:::; s_pol'i.rn.cia, Chln:::yclos~,orcs, co3:_-,ore:~, cnc.:,•::; tcd. 

Z00:31)01"00 or hy_p!l/..il p icce S y;i L!1in clcc.d or•gCt;'liC r:: : . ."LCi'.'Ltl i 

(C) ---no,<:•ct;on ~"Cl~ :- •ovc"'.'Cl·1t-. of' r,ot1 lc ,·•ooc-io1·•cro .r•ro-; ..... ,., ......... ,,. ·• :- i,·, J,/J. \,,.L.:..J,. - J,I, ....,_4', ..,.. .& • .a v - ,... .. ~ ,_ V J.. - '"°~l.J\._..",. l-J-'- ....... • 

l..i ttlc ia l~...r1oi.1n of :~1icrobio.l uo: ·ulc.~ ti.ons in ;·;. ,,. ~--, ,:,iL:, 

and ;:ore opec if' icrtlly, oi' r;,ic::.•o":.)in.l :,o.:_,)·,uc~ ti on::; in J [trrc.:1 s .:)il c. 

It 'f,.~1 0:.1ld 
'
··,c· i'lt.C'"'" r-t~ :1:c t r) C'·,~ . .._-; , 1 ,.,,.,, -~.,.,-,··u' cr,:-:i·i• ·,1,~"'-....._,...,~ O.r, ( •: ) . "' _. '-"U .L. .. ,._, .._ 1 t, l •·...A. --J c...1V•1._.J_ '- '--'•·-~ .... - - -1..>--,.AW J. L ,. t,ot::..l 

".'ic;,oi'lilll .,..,o~-,, ,· t ·•nT1'"' und (b) ,-.-,cc~-" 1c ·• --'!c,,o··i·•l .._.. .... ~-- .t.:' ,;,,,Jl~~ ..L.V • ....., I '"-'.;..· -· - •·-- .. ..,, l . - ~) O_;_Ju.l Ll. ti one in 

;, : f'.,Cl,C.....,t "T'..,.,.,... .,. ~ · .. ·· ~. -, ,1•· ·1 f · ,... "t .. ~,,.. ''"' n C. ,..,..., ,_,...,_~i i...., 
....,J. .J. - .... '-'--vu.o C•L• .n ; .• , 1.. ,J .. .l '---'1 o .. c,., \ ,u.:-lv l ~ _l.If~-~~ v 

prcGcnt ..:!.ncl h~1s lJC!co:..-~c u <lo:::im:..nt p.:::.t:10..;c:1 .::.nd. in o. ;;.:.;.·:: . co ......:. t2.l 

forcot u.I'CU whei,e L.:., ,.cJ .rmq:-;-,:;')_r,j._ iG r,r·cacnt but h:.o not d.ovclo:,ed. 

into a domim.1n t vo t~ioccn. 

Pr-eli,:iin21 .. y dilution · rlutin:..; of ~ I • 1\. uoils f'or L ~n.:> tl 

po;mlations ind.ice.tea l0\7 totul nu.:-:1,cr of f'w1;:;i ;:.nu b...iCtcri~ u :-.cl 

uc tino::::ycc tco cow:,a1 ... cd. \·,:-i th j;. G. ·:.· . co_.st::ll Goila. .r_,_~tJr;:r~~:i :~.:1~ 

/ .. ) 
• • c:_. 
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h:::.tvo gcncrnlly lor.:8r co.::1j_)e ti tion in r:. A. soi lo lcc.1.dinL.; t ·:> i t:J 

do~innnce ~o u r~tho~cn. Altcrn:.1tivcly t l1c pr-eocncc of' 

.Q_l:;r?r~'t.9..r.,iu~:1 GI)!). \,hich Gti::nllut.c cl_lornr1cicl f'o1~.-:-,.::.tion ;:~-:..y 

be a do~:1irn.1..11. t f'c:.c tor ... ,. 
- h•"·~• soils way co.:1.to.in r.,o :::-c of t:1in o:::-

other bacteria r::1ich uct in sirn1lo.r r ;.:.:n ... ':lCI' I'cc ·,11 tin;; ir1 i Hcrc twccl 

,?_, cj_1ma110:ni populu tionn. 

close atuay. 

These a.re cor.jcctlli~eo G!:ich r-c ,:uii>e 

Progress: Currowa.ri State Fore Gt soil be 1ni; e.2-~a::,ined for 

microbial povulation; uttc:-Jpt to stiwulatG zoocgor-e pPodu.c tion 

unins two local ooils Lri A. c. T. ; pla.nn to collect mmerous ooil 

scc-1Dlcs in , ... ,. 
"• f \.e 

2 "Ur"C" 0.,,., J7"l;,... tri •o••ti On o-f' p ;, v • 0"}.t,-, ,...._.,,,.., C -, ·n•1··,•--, o--,1 -j n ·' untr,,1 i..., • u ! ·Y l. " .L. 0 _ . ..:---~- , .._ ... - ~ V : , . J. . . .IJl. <..-..,\. - 1 , t..-J,. , ··· - _ ./"I. ~, '--4- - ~ 

Pl\y:to::;ht ;10Pa ci_nn.a.q.9..Ji ia the r;;ost serious foPeot p:i. tho:.;cn 

in ; ~ustrclia tociay. It is i::,1)or-t::.•.11t to knm-: ho:1 r:idcly it is 

r:istributcd in uif'l"''crcnt ureas. '.i'hi::; survc:l would be ue,ef'ul in 

f'orcc&sting probciblc sites of futur•e disease outbreaks, lincl could 

ulGo be of' use in analysing the r•e a.nono :for t :-1e intcnsi ty of' 

P, cinna:r:o~1_-in.d.aced disease in r:.A. Foi" cxa.--r:r,le, if ]:,__g L'1.r:o.~:::-::,::-.i 

iG f'ou....'1.d in G.reas cli::i.atically ni2ilar to ti10:.,c of' t :ie Je..r1 ... c.h 

f'orcnt and if' hosto of lu-:i.o,,n cuoce:ptibili ty are vrcGent in 

t:.ou.i7.u...'1..nc;c in t ~iCCc nrco.s, r::ry i o the Pc no ~crious di scn.sc r:roblc:::. 

in ti1.cse ui-•eac;? Di:ff'crenccs of soil type, ho3 t s,:.ecies abundE.uwe, 

or IJ.icr◊bial populo. ticno r:cy be hichly cis nificu.at. Ho:,·,-cvcr, 

the so i:1ay only oc uppo.ren t d'tcr t l1c ini t iu.1 £.!. c irmn:.:.0:11 

po,Dulntion::; h:J.vc been clctcctod by su.rvcyc. If \";·c ll'..lve o·;:;,vi ::-:.·..1c 

I:'euso.ns f'or tiie abocnce of diGe~oc fro:.1 certain urcus uc ;::o.y be 

nblc to cx~luin. its signif'1cu..vice in 'ii.;,._. 

Pro.::rcm,: Kn.orm dL:itribution of E.~ cin'·1u.:.!02 i in Austro.l~a: 

~~uccnsland: i.: o:::;tly in sout:ie:rn i:md central diGtrictn, eGl)cciully 

on J?inC;~:mlc, pj.1lli..§. spp. , uvocnd.o. Forcot cli0tribution u..riknor:T1. 

·(·:.A. s :3o"J.th v,cstcrn area and oout:-icrn ru·ea, cspecicill;y on 

:r-: uca.l_y">tus nnrz~nuta an.cl uGsociatcd undcrstorcy. 

. ./3 



--

""" 

....... 

I 
I 

) 

3 • 

I'i. G. n.: Entire eastern cou.stlin.e end nloo in r.:urru:.--:.1J ill_sce 

irrigation ru·co., c □l)ccinlly on £.-1..'.'1.1:\Q..._~dtq1g, (nurG~PicG) t~nd 

on numerous ornac .. on tG.ls. 

Victol"ia, :Jus:pectcd on Pinuo lu.·:i1Jcrt1o..!'1.,_"l 8".1.d l':lrn.w pc~c;_ir:Vt in ___ .,. ___ ,_ --·-·-•-------
!! t. L'. ucedon c..rcu. Suapectcd on ornx::cntc..ln in r:clbour,1c rn'crl. 

Tt'i.Gr::.a.n.iu: suGpected on ornamentals in Hobo.rt c.rca. 

Curr-oz;an State Forest, Clyde 1'.ountain-3ate;:ic.n' s 3cy area cl.u:•vcycd. 

on 29.5.67. EucoJ.vntus r:'t:1culGtfl for'cst, C-0 ooil sa:r,Dlc3 t ~~~ca - ·-~--,. ...... ---~--- -
f'1•0;:i upper 2 inches of' soil. Ex.a::-:incd by dilution plutinJ 

teclmic_r.;c at 1 : 1 O d.ilu tion on corI1::1cr1l ~:,_;ar + pinu.ricin 100 pp::i., 

penicillin (penicillin G, :potns:::,iu::1 c:1J. t ( 7 ;; ) 50 pp:-:1, + rioly::..y:~11; 

sul:i_)hcitc 50r>r>:::. Inc:..:oatcd 23°c in <l'.i.r;:~ncs:::;. 

3. f 'or:_j:c q__is_to..ncc t_o P)iyton1·1Q.!.ora c i.EJ..~l20:--::.i 

It lo ir:rJOI'taat to cctublioh r1:1ich o•-iecics of 1:uculv1)tus ... .... -~----~--
o.nd undci--storcy plc.at3 o.r·c Gusceptible to I?,. c i wia2_02\. '.i'~ma 

potential replacc::.ent sgccics f'or E t-!'1:~w..D-..J.t0. -r:ould be avuilo.1:ilc 

if' thiG bcca"JC ncccsnru-y., and. nr·e:rn of pot.cntiul clif:,c.::tGC ou.tbre'.:l..~:. 

,:-,,ould also be k:1orm. 

Kno,·;lcd5c of' resistance r;1cc!1u.nis:na, c:1e:::;ical and. r,1ec:1~nic::1 

\"fill be of vulue if u t tc::~tc; o.r-c to be .:-,ode to breed re Di ste..;1t 

r.mr;:inata lin.es. 

Y.nor:lcd._:e of' the r:1cchar1h;::1G \,, ;.J,--.I"C'.•,y. r, c. ·lr'r1,:i•~.o-:---i r,c ;-J.r- -~r "i.._lr• 
• • - V .:._.!...-= -- .~..:=:...:. ~· • - 1J 1,,,,4 ,_ 

the hoGt root tissµ.cs, the s1.foscc:ucl1t (lc:::c.(;c 2.r1d. L'lct:10ds of' ;: illiri._ 

must be detc1~::!incd bcf'or·c :rotcntiu.l co::itr.::>l ~:0c~1cmisr:.G c.::~n be 

devincd. 

Knor:lcdcc of v~e ubuni1~:: 11cc of m.u,:;ccl.)tible opecies in 

Jo.rro.h .forest r.n,y ,.:i.lso c):.:..:,lain VU'yine inte;1si ty 01· P, c fr];.11c~7o::; i -

incluccd rliccuoc L--i v~u•iou.G ar·c::i.n. 

?i..i.tl10.;cn-f'r>ce Gcccllin.,:s cur-1 be r;1"'0~::1ced in: c:;I .~O ?r1ytot~-:m 

anc.. planted in inoculated soils ln clu::rnhousc and rcuct1on to 

I, c 1,--.;~q.,,o•'.)1 c•.:-p.,, 'i n°-~ • or~ .:....3 . a_J . ,,.lJ ~ _,.,~-"- v-, occcllin::.:,G cnn b.c tl' vr:n in t-..1bc Ll of 

sccd.li.1.c u,sar and inoculG.tcd r:ith )'._cirL'1.::n0Ji ut C.).)r0~1riutc 

sta~co of raoot r.illd hyvocot;');l C.cvcloJ~:1cnt. T11c L.:.ttcr tcc •l..nic,:· . .1c 



........... h. 

ia hieh.ly usef'ul i'or hie; toloJicul s tud.ico. It E',D.Y be j_)f'(;i'Cr'Uble 

·to grow those necdlings in tmtcr-cul tu.re tubes o.nd exn::rh1c p1•otcin 

rcle~"iSC uftci .. inoculo.tion with p. _c_~.!.[ic.;:i?..:.--U..~, us dcocribcd in 

~u.T15icide tcotini. These tcch.niquca urc presently l>ei..11..:;; co::,r,.J.rcd 

a..'1.cl r-:uc r..1.,l;'Lptus lJico2tat£, li_. _ _ cu.loi)..b.'llJ.J::, B,, maPG_~ .. n::ita, E~ n c~c~l.._jJ~t'.1, 

:E! pilttlari s, £\._rcsinifcra, §, sideroxvi OJ1 and Pinw .. ~ I'11Q_~o.t..;-1 :-i~wc 

been exa':lined by t!lC seedling aear-tube technique. 

4. Screenl!)J~ _of' A.'1.tjSJ:1"':1.?.£]_£Q;ur?S6111,Q&. 

One potential hope :ror devclo:;_12cnt oi' control rr:-cn.surc::; 

. for diseases of' t :1c P, c_iJ1..na20:ni - E,_~r::!:J.r .,-:i!l.2,E type is tl1c.1t o.n. 

efficient syctcr:1ic or tr.:.i.nGloco..to.blc f\i...~iciclc r:111 be dcvclo~cd 

by one or mor-c of t~c ::1:..lfly c~1c:-.icul r--.,nu.fact-..irint; f'ir.:is c~~rr->'inc 

out r·esearch in t:1in f'ield. A :fungicide of t~1is ty,-Jc, with 

suitc.ble activity a.JO.inst R..t cirma:,orr!i. conceivably could be 

Gpray-ed onto tree f'ol1ugc, or injcc tcd into the tree trunlc or 

roots, or duGted or sprayed on the sail; thus 1;:a.n.y of' the present 

clif'ficul ties prcvcntL'"lt; tl1c uoo of f'w"l[;icicles to control the 

diceasc could be ovcrco=c. Little is }::.nor;n of' U1e staze rcuchccl 

b:'.)-' co;-:-,..::-:..;Pciril rccc;:irclrnrs in t~liG f' icld but 1 t is 3.CGl.l.:lcd t!rnt 

C.cvclo~;,:on t of ei'i'lc lent trmwlocutn.bl!...: funcicides s2,,eci:Cicc.lly 

f'o ,.... ' 'h• 0 •·r, n "ht:;or::i ~-·o~,1d t1..., 1rc •:--,.,n-...• ...,..o.,...e ,;er,,.."' . o<> •0 ,or'--- ::.....":_ .. v Lr ...I,,;,'!_-.~~_,;; \. 1t,.L u• .. . ~~..., .l ,J. • .;, ~ ~ .L h J. .. e 

/.,.. field ,.-,-or•thri':iilc invcsti30..tin:_: ic t~c pr-o:luctio.n of 

antif'unzal co:nl)m .. mds uy CSI. :O ue p~t of t !ieil' routine bioc:1c:~: icc1.l 

rc[ica.rch. La.rec nu.r:1bcrs of nc1-; com.;::,ounus ai-•e pl' educed. eo..cl1 ~rc:1r 

.:::.nd ::.re pc.nsccl to co:-..'1~:-. .circinl f'il'•::12. Gi..lch uu Gciw :for intense 

scPecnin.~ f'ol' untif\.:n£;al activity. Tlle co:npound.G and t :1c rc:a::J. ts 

G.1·c t :~cn pa::rncd 1Jc..cl:: to C~IJ!O f'or f'urti1cr exa::2in:1 tion. It iG 

bc:lievccl s:J;-;ic 20J0-3 .. JC)0 of t!icae co:::.:iou.n~:.a ure currently in. ctocl: 

ll..t c; ;..; I:iL) u:f' tcr sc1'ccnins, u.ml u,r--pr0xi::io.tel.y 45 arc 1:no-;-m to c;(~iibit 

ei.n.tif'.l.!1[:0.l nctivi ty to ]2,liytonht~:ora opv. So:.:ic of' the co:11:}01121'.lG 

o.re l:,wr:n ulGo to be tro:rnlocat:1ble in ut lcust so::-ie plunt ge;:cr>:l. 

l t would.. scc;:i worthwhile tc::,tir~ t11eE::e co:.1::_1our1cls c;:,ecificully 

usa.inc;t P,_qJrum:no::i.i in c.soociution •,;i th 1-:, 1::1~:r.2:ina!,a. 

/ r· . . ) 
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r=. ~-. 
Progreso: A technique ia beirl.£: clcvclopc d to e:x:tr:inc clccr-ccs 

of' ef'.fectivcncoa of the test antifw1.cal e;o::irio1..mcl3 in li vine 

hoGt tissue. 7cst cecdlings ure to uc croLn w·d.cr etc-Pile 

conditions in rmru: solutions of' the tcGt co:n:._,0:.1.' icl. Ge CCL!. in:::; G 

aI'e t !1cn trJ.110:fcrrcd to tabcs conto..inin.3 liquid cul tui--cs of: 

p ,! ,,£1!Bf£92i. r"l1e evter-1t o-'' P ci·1n·.,--,....-i .J.. J• .. J.. .;-_.t. ___ .._~:~ •.J ~~ .. _ inv3..sion und cL.1::1~::.:.:.:e 

in host rooto will be .u1c.J.sured by nsGuyir}C tt1c total protein. 

released :f'ro:.: t:1c rootn, t:1us 1rn:.ic~1tinc d.c~rcco of i:rotcction 

u.f'fordcd the hoot by the test co2.:_,ow1d. I;rots:in ~::.ss.'.ly r,:LLl be 

carried out using the Technicon .-i..uto-ninlyccr in t!1c Dc:;:.:~1~t:":!cn.t. 

5. f.Q1.lcct_l9..:_n Hnd Ti:~tinr:: of' 1' ·-1qor-.~_l.:)..~-U:.'".t 

The role of' r:;ycorr i1isal f'un.:;i 0:-1 f'oi·cst 11lc.nts is not 

fully u,."lclcrntoocl, but it is i:;-:.1G.c>ectccl t11nt t:10Do :L1n~i 2:i..y i-:;o of' 

val uc in protect~ r1z ti1c !103t u,suin □t u t to.cl: lJy r,:-t t:1o~cnic f't:.n;:i. 

Irll!:!c:I'ous :fangi th.it occur coa-:-.o:11.y in ..-\u:::;tr.:;.lian cucQlypt f'c:•cst:: 

arc kno·0n · to be i::ycorrhizru., a..Yld 1 t is p::.·obnLle th;_;_t ~:.o.~ t 01· u.ll 

Eucn.l;vptus GJ?.P• c;irry one or r.:orc myco1,rl1iz;.1l f\mEi. 

(n) 

(b) 

It would be inte.1,c5tLn.c to detcr::":inc: 

r1hich f'u.11gi c.r--c norr:ally r:yco1·r~lize.l on R,_ p ctr.ri;iD.~..U in ,, • 

r.,r..ich f'u.nei Ul"'e norr:3.lly r:vco1--1,11i~~8 on r . .,_ ;~~:--~r ;:in:1 t3. ·---~~------- in 
u.rcu.n other t!1r-.i.n '; ,' . A. ; 

(C) ···l-,.ecll O-L> 4 ·'·,,-,."'C f·,n ·d i..-, l · ',,V "'~ 10··· ,·,,-,•l,· -1 ...-,:,n r,••c:l •:c-t 1·~•.; + ... ,, .... J...J,. ..L ~-J.-~ '--"~...:...,-, J.. u...., I V~• ,, 1.. ...... L ...... --1.J.,:_,C.: .. _ (..'- V .: .... -..:.:, 

UL;ainct 1~ ,£i.,nn~::i~~; 

(d) ·•• i hf· • r•i 4. n-,t •--r- •••, -'• • ~ - · ·-. •·- ·1i•• ·,- ., .. , ~~1> ·· ·'··· ,:,a_c.... i.:,n . .., , Il01, ,:ti.; l-.1.0l • .ll LO D!..: ,.;sco ... ·.:.· .. _;,,i.Ll. :.).1 .2.;.~.._:,··· ~-- : ,.:..Jc ... 

could be inC.uc.:cd to ucco:.1c !;:.:_,cor-r~1i:30.l, uncl 

(c) r;-?1ich of t!1cnc Llttcr f'll.!1gi c-yx, antif'un,.:;ul activity to·;;,a•( 

J.:, c in-:1c~:-Jo:-:1i in vitro or in c i tu. 

~~Wl~i ,;ill be collected: 

{a) Personally by selection of o:,orulc.ti.n;_; Gtr~cturcc in 

forcat v.l'cns. 

(b) Personally by cro,-.,il1-3 of conto.::-;inunt-frcc [_,_J:: ,_ p.·;22.xt..; 

scedlin._::n in collected f'or-cnt Goilo, 

(.flIDGi collected by ( a) urnl ( b) to be r..aintninccl in 

u~ar cul turc or 2aintainccl on livinc ho;.:,t roots ..-::ic1~c 

IlCCCGGCJ..r,Y) • 

•• /G 
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(c) Fro~ c;.u.ti.il'c collections or ot:1cr i'orcot :,.:.tt:1olos,y 

uorkers in 11.ustralio., c. s . C~3 LW DiviGion of' Fo:;s:i~t 

Producto, 

( d) l-'1."'o:J cul tu.re collcctiona c.,f' ovor~;c :..i c \",.or•;~crs in v ... ~r i -:;; :.rn 

countrico fi11G. fro::n t :1c collection::::, of t!w Co;:-.: .. C;ff,,c ,·al th 

LlycoloJical InGtitutc, u. ~. 

Pro.;rcss: 

collected f'ro:a 3luc i:a.n.:_::c :CorcGt L:.r·c2, ;~.c.",'. 

and G uccc o nf.1lly cul tu red on r:10.l t ast:..r. 

1'hc :follor,in.::; :r,,.nsi ho.vc been collcctccl f'ro:J 'l"iclbinbillc. :C-o::·c Gt 

t:..rca c.nd. vl utcd ont r:> r.1a.l t nc..1r: Crv, .... i •1 --i Pi t·'"' ocl1r-1cc·1., Clc7 
~~;.- - J.. .. > • -·- ·.. .,,_ ·- L.1o., -. c f 

Co . ..,t c-=r' Yl...,...,,..,. 7 ,.,0 ·i-,.,r-,iu~ ''1,-,1 Co.,...t c-t - l,,,.., .~,._ --, ,-,,1" (l ; ,l.!n ) ~.•T' 
--'--• • .l..i.. -t....1. •. ,~J ; .:. ~- · -~ ... ~ V-- • 9 --•-• _: . .-=:,:_:~~~~ ~-J J.• i - • I 

Cort. .,,.. },,.,-n·1 7ln •·• C ,.,t l·1 v n•• , ,1" ,.--,r• Clr!l c....- C . ;., __ 1 .J...,r~~., ~• ,4 C., ~, ..... ,_ t .. r. ,J_._, - • J cor~t. l n.1• I:-L![-=; _; .. r., __ . ..., __ --
Cort. al bus Clel. or Cort. clccolori., t"J.:J j 'r., Coll ~✓ -oi:1 butYr i u c CJ. , ---~-- __ ___., _____ _ 
Colly--.)ia tortipc.§., 3oleV..1i3 nn t1:L"lu,.;, Z,ylo~iluc f'clJ:.,ci..l§, i.·~trn 3i..! +.-.Q o:·,. 

':i:he antif'u.ngal activity of' _;h r~ ran,.iJ. r~t:10 1:.o r..,._ c:i.nrn::,.::,::-ii ic 

be inc e:xr-~:iincd us~nc tl1e i,lute c ~;c l t u:·c-cclloph::u:.c tec :-mi~'"1c. 

1 r... \r..,..,..1.- t,on in "'":lQt ·,,o ·c·1.· ic-'4-y O,r..l.. 1),"••o~ht11 or"' cin1~,,, .. ,r.,."i .0' We . L1.• _,_;,_ ..._ - - ! t.:"A. ~- _.:, ~- · .J.. l,, , .. . , ~~ ; I.J. "'"' (A- _ ~;-:..I ii . 

It ic 1:i.:)orta nt to w1d.crst;i:1e.:. \:i---.y r. cim1.a::io::.i h ~~s b c co::~c 

u do:i.inCJ1t r>ut~1ocen in ,, ... ~. Jnrri.l i1 foi>cG t. O.nc po :.: :;iblc 1·c~~so::1 

iG tlu.t a hi~h..ly r>nthoccn.ic varia.r1t of P. cinn.ar:1,:x ... 1i h: :.. s estcwli:~:1cJ. 

i tsclf' in t ":"1c m•eu. £:cnt;:iyer h ~rn mc ;itionod t :ut the re h :-.:.G been 

OUl'l)I'isinc;l,Y li ttlc Vi:.riution in :;;::,at:10.~cn.ici ty of .2.t . . 
CJ. n) l S ~'"> 2 :!:_ 

isolate □ obtained fro:,1 c.if'f'crcnt p.,;.r~ G of t :1c ,;orld. i-.·u.s Lr i..-1. l i :in. 

iaolo.tcG h:.1vc not bee.a cxu.-:-.inc d cri ticc.lly w1cl t!1i.o c tutt1 s :·-;.cr~Ll d. 

be carried. oat. 

P . .r ' '-, i i,.. l""t ~ <'-,-,. 11 · o t~ _,.. '., ·•t.,-, •·l:. ~ •·•·• n - • L C..i.nn~L.O:-:1 ...,o ""' C..> .L.t.·O::J a ri_.r .., O.L . ui~ .L . ..... ~-- .LJ.. 1 • .-'. - .:1 

vc:.ricty or hosto h:.J..VC been rcc,,;.ucGtcd. L11cn t :.ICGC isoL1tc:J · :1.:;.vc 

been nnscrubled in Cei.nucrra t :1eir puthoccnici ty to E;1c8l.v ·. LL§. 

:::i:;lrainatn onci a nu.:Tibcr of otber ~· ucoly:Jtus G~2• ,:ill l.>c co~:;:_J.~;,I'C!ll • 

. . /7 
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Pro:;Pess: Iuolatc .s rccei vcd f'ro:1 Jn:1 'i'i t~c, :. • ..... 7. 5. 65 

P 1 - 1 ··c·3~ -~....£-:.£'~'1. ~ ~1- ;_. 0 

GC90 

sc99 

~C179 

;.;c181 

~:C218A 

~,C238 

P>G.nJ~r.-io. f:'"r··,•~r' i,... - · ~ ... , .... , ·11 .......... ........ '-?. i:~c.rnct 

.G]c,?-;.l,y1)tus r:;m•,:.~irnta E. :Cirup 

l ·.,cr n-o•-i" r-,; ,, ,1 ~ ~o"~:_ .... :.:!._c_\ , ......... ,; __ ~ 1:.. KiPU!) 

Pcr0QOJ1.it~,,__J._011~-i ;'2Ql in i.:::Lrnc t 

.Q.8:G:,:si,1 Ll. ttQ.!1UT~.Q. Go'.,nCllG 

Euco.l;:nt,us c:'tl07~[.l j,;1rup 

Euc,t1.l.)'JYtt1_§... d.i_Y.9ysicr.,lor Pot t1,inl 

ciao isolo.tcs f'or co::puriGon antl f·or .:ntinc-tYJinG 

~ !D~J f-;,tl.9.J.Q1~2 -t/[J.1-.. ~odlnn c:> c ·i .LT'~ cr·1 :-i :-, C'"'c ... o·,,-,,., 
'°'-'• ~.~, ..l • ._1.,_ •• )~'·'• ~ • '-'- t., -U· ·'f 
-· - -::..-.--•·-~ --Z-

P._;_1i.9.9th1n ::iq, vo.r. E~~t!,J.cn, P. C1::.i:.,,_try~cq 

7 r-,v,,.,-r-.tr->Y~,.~ ~~")oc11°··.ir-t1, , r o.r. J...,('!''"'l,,... ··•t~-.... ..., : ·H 0 c~1r ·:1 "1" ... l"':;L-• \.' ...... ....... --~ . · ., -· · · - k •- ~ , ... ~ . ...., . ,. -· , _') . _ .. : J. _, - .. . .,; - ........ -- J _ J :, - -· .. .- • ~ , , • • • . .. ) l , -__ ....__ ......................... ~-~-----· ---..... ·-----·---.. ---.---t ..... -- _______ _...... __ 
.QS' ?o~.;t-P9_w:t1.' .. ,t:i.on 

'i'i1iG vc.1.rtic~o.r f' icld of· wo:•1-:. contc1ins p:;:-onably O'-.lr 

.i 
I 

;7rc1.1 tcs t r,.:ao in acaclc::iic l:no·17lcdge of' t!1~ _s. m·~r·::-: in.'! t.n.-.: \. ci!"l.·w.::o::1i 
V U- _,a.w -~, 

cowr,lcx. We l~now lit tlc 01· the cue:.:iiot1,y of P. cirn.E,;~ s.~·,01"'C 

scrr.iinntion U.'1.clcr r;. , •• forest condition::.-., nnd ,:c 1:no·,: little 

of the ch.err,istry :.mclcrlyin__; .c.ovc::wnt of' S£;oreG to the c ..:c,ll~rDt 

host a..rid s ubsee:.u.cnt penetration encl d.es tr·.:ction of' host tissucG. 

;:e t!.O not l:..'1o·.-; :.hctt1,.::r to::-:ins o.i--c rr·o::>.,cecl by tl":,c f'tll15US wi t:~in 

U10 host. \'.'c 1:no·,; lit tlc of' t"c-ic c ):s=:,ic:u intcrnc tionn be t,;cen 

r:v·cor•P£1izo.l f1.m,ci a.nd P, cin:121.: :0:-:i OI' of t·~c in tcr-actions 
. . --------

be tr;ccn. rh.izoG,il1c1"'0 oi-.:.;unis2s C1.nd P. c i:t,-,o.so:-:ii. - ----------
Eore 1':no·.-:lecl~c 01· t1)coe :ro.ctors co:ilcl be vnltuble in 

understo.ndine the d::scusc co:n~lex e:.r1d L'1 cvaluntin:_: r,otcnti.:::.l 

control DCL1.Gtu,c::;. l'hc refined chc;;-.ical and biochc::lict:.l tcch.r1i ,: :..::::::c 

rcguircd in t :liu tyve of' study u1-c beyond the scope of ::102t 

r, :~t:-!olo_:istc, unlcna tl..c v:..tt!1olo.31Gt h~s h::td er,eciulioed tr,1irtin.::; 

in oioc'.lC;;;istr.:.r (;;.c. :..,G -~.it=i u rn.r:ibc:I' of Univcroit:i, of' .Allcl[~id.c 

ori UnivcPni ty of 0;yu.r1cy ci,ndu:1.tcs. 

T!lio \7or·~: is suf-i''iciently i:;1portc.mt to justif'y conGic.cr~ .. tion 

of unot:1c1"' \7Dl"'lccr to study :3.:_1ccific~ly t11c biocl1c:::icL1.l '":s:.:oci :xt,ion.s 

of the diBc:.::.sc co:::;::,lcx und tl1cir bcarin.::: on Bti::.u.ics bcin.i.: cu•riccl 

Q"'f-. ';•r ovv,r •·:0p1-,-,, .. .,. on p c~ n.r .,.., ":Q"i~ 
...a"' L-.J ---- ~. . -·-- .,;,J .!-.I--:- - ·~· -~ --~· 
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I.,;. ,·:.'·, : . ,'cfflGUNDY ROOM, HOTEL ADELPHI, ON FRIDAY EVENING, 3RD MAY, 1968. 
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In their talks on the die-back caused by Phytophthora Cinnamomi, the 
_following points were made by Professors Zentrneyer and Newhook:-

* A serious diseas situation exists in \"!estern Australia. 

* The disease is unusual in its severity as it attacks the under-storey 
forest growth - e.g. banksia. 

* It is not a native disease, as evidenced by the fact that banksia and 
other susceptible under-storey species have flourished in Western 
Australia. 

* It is a world-wide disease, and a nwnber-. ~f slides were shown 
demonstrating its effects on plants ranging from radiata, pineapple 
to paw paws and citrus trees. 

* A -slide on some land in Queensland growing(?) root vegetable gave a 
striking illustration of the use of resistant sub-species, but it is 
unlikely that such resistance can be engendered in jarrah. 

* Phytophthora fungus breeds rapidly in temperatures approximating 
70°, but is killed off at low or high temperatures - i.e. less than 
40° or more tha.n 90°. This fact has little application in practical 
treatment as temperature variations in the soil would, of course, be 
relatively slight. 

* Professor Zentmeyer 1 s work for the past 20 years has centred mainly on 
the prevention of this disease in citrus orchards on the west coast of 
America, and some slides were shown demonstrating the effectiveness of 
the use of the chemical Dexon. The chemical is expensive - approx­
imately $US6 - 3US7 per lb., resulting in an annual cost of about $US15 
for the treatment of an avacado pear tree. Best results are obtained 
with a solution of Dexon 100 p.p.m. applied at about four-weekly 
intervals. 

* The suggested course of action for Western Australia is to take hygiene 
measures in the extraction of timber so as to :minimize the spread of 
the disease, and to consider in the long term the replanting of 
affected areas with resistant-type species - either eucalypt or pinus. 

* The fungus is known to attack radiata, but mainly where they a1·e 
isolated, as in wind-breaks in New Zealand where the foliage growth 
comes almost to the ground with a consequent increase in water uptake 
due to transpiration, and also under these conditions there is usually 
free water available in the ground which is beneficial to the growth 
of the fungus. 

G\'/K:CF 
7/5/68. 

It is not known for radiata in plar1tations to be affected, and this is 
thoui_;ht to be because of the smaller amount of foliage, and secondly, 
because up to 111 fall of rain is absorbed by the canopy and pine layer 
on the ground before water actually reaches the soil. 
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COMiv!ENTS ON PROFESSOR BJORKHAN'S REPORT 
< 

/ 

/ '~ ~ ON JARRAH DIEBACK. 

During March, 1966, Professor Erik Bjorkman of 
Stockholm, SwGden, in company vii th 7 .. ;r. Stahl of the Forest 
Research Institute, visited 1Ncstern Australia to examine the 
jarrah disease kno'.'iil as 11 Dieback 11 • The Professor has since 
submitted a report which incorporates recommendations for 
possible control measures and suggestions for further research. 
A copy of his report is attaclwd. 

Because Professor Bjorkman visited the station 
during my New Zealand tour of duty I did not h~ve the oppor­
tunity for discussion •with him. Before leaving f8r New 
Zealand, howcvGr, I furnished Hr. Angus of the For·est RcsGarch 
Institute and Mr. Batini of the Forests Department of Western 
Australia with relevant data and li-tcrature for Professor 
Bjorkman's ncrusal. Mr. Hatch of the Forests Dcuartment also 
accompanied·· the party during the field tour. Th~sc officers 
were we-:J..l qualified to conduct the Professor since L.r. Hatch 
was responsible for the early investigations oh jarrah die­
back to 1952 and has considerable knowledge of the soils of 
the jarrah forest, while Hr. Batini had recently SJ;Bnt a 
period with me to become familiar with the problem and our 
research. It could not be expected~ howcvur, that all the 

evidence on which my conclusions arc based would be familiar to 
the group since much of it has yet to be reported. 

Undoubtedly due to the heavy programme of travGl 
and inspection and to the lim'itod time available, certain 
phenomGna, which bear on Professor Bjorkman's observations, 
appear to have escaped the attention of the party. These arc 
indicated below as they relate to the Professor's commGnts :-

-1 • On the Role of Ph;vto12.h thora cinnam:Jmi . 

' , 
·t ·i 

Professor Bjorkman proposes :-

1. that P. cin~amomi's rol8 in this disease 
is. secondary. ··- -----·-· ···----

2. that P. cinnamomi is rQ_~_9_gni zed ___ as ___ a UI1i-
vcrsally di s~i.fb._iiti ii ~.organi sm and nrobably 
OCC"\}1-'._S_ in bo_th diseasGd and heal thy jarrah 
fore_::,t. 

3 • that P. cinnamorni is sensitive to aeration 
therefore improvement .of soil aeration ~ight 
prevent developmCnt of zoo_sii.or.es_ ar1d .. thc_~~by 
eIImina te dieback of' tree:s. Conversely P. 
c1nnamomi germinates c:inlyduring pe riods of 
poor aeration following waterlogging. 

In so :far as my own conclusions arc contrary to 
those of thG Professor in each case; and because these r.iatters 
have an important b~aring on the possibilities for control, 
and on the nature o~ future r8suarch at this station, a criti­
cal review of the r c~lative merits of _the two hypotheses is 
warranted. 
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· a { •:l On the Sensitivity of P. cin_na_momi to Aeration. 

The Professor's authority for t1ds conclusion is 
the 1961 work · of Zak '(1) on aeration and the Littleleaf disease. 
He supports this with the observation that healthy jarrah plants 
were seen growing in a cleared dieback area where he suggests, 
ploughing has improved soil aeration. 

_ . Littleleaf is recognized as a disease of eroded 
soils of poor internal drainage and lmv fertility and has been 
shown to be associated with P. cinnarnomi (2). Zak 1961 carried 
out a series of greenhouse studies to determine the relative 
roles of : 

1). Poor aeration on pine growth. 

2). P. cinnamomi root rot on pine growth. 

3). Poor aeration on the virulence of P. cinnamomi. 

4). Poor aeration on the susceptibility of pine 
roots to P. cinnamomi root rot. 

He showed 1'.11at, in the absence of P. cinnamomi, 
lower levels of soil o,..ygen caused a significant reduction in 
both root growth and the abundance of mycorrhizae of Shortleaf 
pine. Further he demonstrated that P. cinnamomi caused greatest 
root damage where wa tering was excessive. It was concluded 
that both- poor aerat:Con:··-a:11d ··F ~ "'ciii1iam-omI. caused damage to pine 
roots. The increase in root damage by P. cinnamomi in wet soil 
was attributed to improve a condition for sporangial produc~ion 
and zoospore movernerct. Soil aeration per se however 1Nas found 
to have no effect 01: the activity of the fungus and Zak con­
cluded "the greater virulence of P. cinnamomi in wet ananoorly 
drained soils ·is .. "rio t a .. function of poor aerati'on. 11 Earlier 
Curtis and _ i entmyer . (3 r ·working ... wi th Avocado seedlings in 
aerated nutrient culture found that injury from root attack by ,< 
P. cinnamomi under conditions of ample moisture occurred at 
levels of oxygen from full aeration dovm to nearly total lack .z.., 

of oxygen. 

Waterlogging and poor soil aeration are not es­
sential preregd1s1tes to ~hytopnthora attack a s Pro f es s or 
Bjorkma...ri suggests. Root rot by this group of organisms may 
occur on light and well drained soils p rovided there is exces­
sive water. Braun (4) vvorking i.vi th P. drechsleri root rot of 
guayule and Hev,hook ( 5) and Southe rland, Nev:hook and Levy ( 6) 
v,i th. P. cinnamomi root rot of Pinus radiata found disease on 
well drained soils. In the case of guayule, root rot follo '.'fed 

, excessive irrigation; in the case of P. radiata 1 prolonged 
heavy rain. Severe root rot of jarrah seedlings has occurred 
in. pots of gravelly sands take:!1 from dieback areas. The free 
draining pots were watered once daily. P. cinnamomi was iso­
lated from rotted roots and the resulting pure cultures \'/ere 
~dded to jarrah seedlings growing vigorously on well drained 
coarse sand watered once daily. Further root rot occurred. 
It was concluded that P. cinnamomi causes extensive jarrah root 
r·ot -in freely cfralned-vieTi-·aeratec. soi ls.pr·o~licied that moisture 
and temperature conditions are favourable to the fungus. 

b). On the Primary or Secondary Role of P. _ cinnamomi. ----------·- ·-

On the basis of the above evidence, P. cinnamomi 
appears to be capable o:f causing primary injury over a \'fide 
range of soil cond.i ti o:r..s, 1!:i1eroas the e :x:ten t to which root rot 
a:ffects the plant is J8pendant on the susceptibility of the 
host, site factors may also in:fluencc the ability of the damage d 
root · system to recover. Site factors al) -pear to play a particular-~ 
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iciportant role i~ the case of the Littleleaf disease. Even so, 
among the Littleleaf researchers, the favoured interpretation 
is that Littlelea:f i ·s a disease due to primary root damage by 
P. cinnamomi agijravated by poor soil aeration and low soil 
fertility ( 1 , 2). Professor Bjorkman proposes the reverse, 
i.e., that roots are damaged by adverse site influences and 
further weakened by P. cinnamomi attack. 

c)~ On the Observation of Healthy Jr-~rah Seedling 

Growth in Ploughed Dieback Areas. 

The observation made by the Professor (Page 2, 
para. 2 of his report) has been advanced by severa1 local 
foresters as evidence that jarrah dieback might be cyclic and 
that areas might reforest to jarrah in time. In 1964 a close 
examination ·was therefore made of a number of areas similar to 
that described by Professor Bjorkman. 

Two sets of conclusions are possible, depending 
on how soon after clearing and ploughing a dieback area is 
examined■: Shortly after ploughing, and for up to a few years, 
new apparently heal thy jarrah advance gro-,vth seedlings can 
usually be found. Thereafter they gradually die out. Their 
temporary survival is attributed to the greater resistance of 
jarrah in advance growth stage and to low · inoculum levels of 
P. cinn~momi. The reduction in inoculum is considered more 
likely due to reduction of living host material by ploughing 
tha~ to any effects of ploughing on soil aeration. It is sugges­
ted that the observed later deaths occur \7henever inoculurn 
builds up, even temporarily, following more favourable condi­
tions for fungal activity. Periodic extreme stress, following 
excessively wet or long dry periods, may also contribute to the 
mortalities. 

The deaths of jarrah plant8d on thoroughly culti­
vated ground in van Noorts ·(7) trial at Helio Road and in my 
own ·experiments at Karnet and Huntly ind~cate that cultivation 
of dieback areas is unlikcl~ to arrest the disease. 

It is concluded that the experimental work of 
Zak and the experience of jarra...h growth on planted up old die­
back sites lends s~pport to the hypotheses that pathogenicity 
of P. cinnamomi is primary an.dis not conditioned by aeration. 

d). On the Universal or Limited Occurrance of 
Phvtophthora cinnamomi in Jarrah Forest Soils. 

Professor Bjorkman suggests that the fungus; as 
dormant resting bodies, probably occurs throughout healthy 
areas. This hypothesis is not easy to refute since the absence 
of dormant spores can never be conclusively demonstrated. 

Our own work in the spring of 1965 sho~ed constant 
association bet':'1een the fungus and a1eback in some 1 80 s~mples 
from 31 lr,cali ties. In every case an equal number of samples 
·was taken from adj accm t non diseased stands. In a number of 
instances the unaffected forest samples were taken within half 
a chain of the diseased forest samples; often on apparently 
identical soil, topographic and drainage situations. On no 
occasion vJas P. cinnamomi detected b~ lupin baiting so1i_§o_~mples 
from heaf~ny forest. 

At i(arnet each two weeks :for one year 1 5 samples 
each have been taken from healthy forest and from dying forest 
one chain awa~/. Soil moisture and scil t8mpt::rat;_lr c records :for 
tho same places ar0 availnble for the sar1c period arid sho1.1 no 

·.f. : ~C\r."l':i~.:mr-o-.. .- • . 

; ! 

< 
'4 



I ' 

1: 

- 4 -

~J' 
marked differences. Nonetheless, P. cinnamomi has been recovered 
from the diseased fcrest sofl on more than half these oc·casions, 
but never from- the heal thy area: . - - ---

Professor Bjorkman was shown t~is information and 
rr' considered the lupin bai ti rig technique must be · incapable 'of 

detecting resting bodies. 

In his report Professor B~;.::irkman ref'ers to the 
demonstration of widespread occurrence of P. cinnamomi in both 
diseased and unaffected forest. This is true of investigations 
in New Zealand (5, 8, 9) and of the Littleleaf disease (2), 
but does not reflect Zentmyer's (10) experience in California 
and Latin America v1here, despite many attempts, he has never 
recovered P. cinnamomi from virg_in areas. Similarly ___ the_ fungus 
was found in nurseries but not-in forest stands in the Pacific 

1 - -----·c·-••····) . ----· ·-------· - --------- -------- -__ --- ------------
N. d. of U • 8 .A . 11 • 

Newhool{ ( 5) isolated P .- cinnarnorni from under 
heal thy P. ra.diata stands using the apple-baiting technique. 
Similar ezpe~ience by Campbell and Copeland (2) in the Little­
leaf area is reported. In view of the efficacy of this technique 
in both situations it might be expected that the use of a similar 
technique, involving the use of living highly susceptible llost, 
might give similar results. Chee and Newhook (12) made compara­
tive tests of the lupin and the apple technique and obtained 
generaJ.ly higher recoveries with the former method~ 

Since Professor Bjorkman 1 s visit Darling, at this 
station, baited for the fungus in healthy forest soil kept 
waterlogged in pots for 3 months; baiting every second week 
over the 3 months has failed to yield the fungus. Stimulation 
of the dormant spores under such poorly aerated conditions 
might ~ave been expected if the Professor's hypothesis is 
correct. 

Finally we have recently produced dieback symp­
toms in a previously unaffected stand bo~h by transfer of small 
quantities of· diseased forest soil and by pure cultures. 
P. cinnarnomi was recovered from inoculated plots but not from 
immediately adjacent controls. This is regarded as evidence 
of the ability of P. cinnamomi, unaided ]2:z .. poor ae_ratt_qg_or 
d1sturbance 1 to cause dieback and is consistent with the re-
ported be-hav-iour __ of _ thc __ fungus. . . . -· . 

Other 9,ueries Raised by Professor Bjorl<.:man. 

1). The cast-west trand of dieback (see rir. Batini' s 
notes Item 6) Rainfall decreases rapidly east~ard in the 
jarrah forest. This might be expected to influence the spread 
of a fungus dependant on a S'!vimming spore stage; lovrer rain­
fall probably accounts in part for the lower incidence of die­
b~ck in eastern jarr·:ih areas. On the other hand much eastern 
fdrest has only a re~ent history of logging and reading; the 
low incidence could ;~her . fore be due to lack of opportunity for 
introduction of the :-:'ungus . In my opinion the trend expresses 
tl-:e influence of bot!l factors. 

2). The ne,-id for intcnsi vc soil temperature and 
moisture studies is :0 ecogniscd. Jt is apparent from the com­
ment that the party ·:as not a0a~e of the full extent of the 
installations at Karnet. Continuous records of temperature in 
the o·, , -- 3" soil lev•:) l are mainta .i necl 2.n each of the heal tl:.y, 
dying and dead zones at Karnet. All arc on similar gravelly 
sands and all in a radius of 5 cl1ains. At thes~ saffio localiti e s 
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soil temperature between 611 
- 9" and 9 11 

- 15" arc measured 
periodically. Soil moisture determinations and lupin baiting 
for Phyt6phthora are carried out once every t~o weeks on 5 
replicates at each of the three soil depth zon8s on all three 
sites. Data from one years obscrva-tions is now available. 
This indicates that soil moisture and temperature conditions 
were _ _favou.,rable 'for Ph;[tophthora ouTTd up in all zones during 
much"' of spring and . autumn. 1Nin tc::r temp8l:a ture s were generally 
too low and in summer soii's ,too _ dry for buildup of tne:-ruJrgc:rs-; 

3). There has been no investigation by us of a build 
up of antagonistic fungi after treatment with formalin or 
thiram; it remai.ns a distinct possibility however, that this 
could be part of the therapeutic nature of thiram treatment. 
The principal of thiram action according to Kreutzer (13) iq 
interference in the citric acid cycle in the metabolism of · 
sensitive fungi. 

4). - The professor's point concerning our lack of 
knowledge of resting stages and dormancy is acknowledged. 
This is of considerable importance to final resolution of the 
question.. ,.~fork elsewhere ( Zentmyer, in preparation) may soon 
provide some answers. 

( Sgd. ) F.D. Podger 

,~~ 
L4.,,.._,· , ... / J~. ,; 
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' VISIT OF .PROFESSOR BJORK1'';AN. 

PROFESSOR .B.JORKM,~.N. 

r 
( 
I 

\ 
I 
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a) 

b) 

c) 

d) 

e) 

f) 

g) f 
! 
i 

I Expresses doubt that P. cinnamomi is the :2rimary_ 
agent. 

•1 Considers probable - in spite of your failure to 
indicate presence in "heal thy" areas by baiting -
that P. cinnomomi is present throughout the area. 

If present in healthy areas may be in relatively 
dor~ant state until and unless there is some dis­
turbance to the site - e.g. temporary waterlogging. 

(On your own evidence such conditions are favourable 
·to the fungus and unfavourable to jarrah). 

Wonders if you have tested whether Banksia and 
Personia are more susceptible to waterlogging than 
jarrah, v1hich would make them quicker targets for 
P. cinnamomi. 

Considers you should make intensive efforts to try 
to obtain P. cinnamomi from "he al thy" areas; e.g. 9 

from roots of healthy jarrah or other plants, not 
merely proving presence in actively hostile state 
by lupin baiting of soils. 

Appears to consider the water logging an extremely 
vital factor (Alan Hatch emphasised that true 
watcriogging is not common in jarrah soils~ which 
are relatively well-drained" A temporary super­
saturation could occur). 

Thinks more intensive field studies of the soil 
moisture aspect of the disorder should be made if 
an outbreak occurs under any particular set or 
level of circumstances. 

h) \''fas impressed vri th your field experiments at Karnet 
but suggests that these could be intensified, par­
ticularly in regard to (g). 

Was particularly intrigued as to why the formalin 
treated patcl1es of natural regeneration of jarrah 
should have retained comparative immunity for so 
long, when closely adjacent to attack seedlings.* 

'i) Suggested trial of such measures as soil cultivation 
i.e., a dieback area, on the basis of soil disturbance, 
improved aeration and drainage in the surface layers 
interfering with or reversing conditions ruitable to 
the growth and spread of P. cinnam()rni • 

::, The formalin trcatme:-it d:l J 41 ot provid? ccmplcte:/· 
· c,-f'tc""' f l' '• O'l .. q 

immunity. The treatment effect broke ~ . ~::, J,: ... -;: :. ~ .;: ., ., · 
th Aft . 17 th 6 kl tL 1-A-~'-' - ,.llt..:,.c .. c.., .. n..c -.,ccn 

mon _ s. er _ m?n s wee. y •~ ',_.,.7 ,; Lots. 
c::pplied to thu original formalin t1· ~ · 

F .o ,. -fl.~ J 8/7/6.6,. 
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··t Harvey Working Plans Office, 

6th April, 1966. 

VISIT OF PROFESSOR BJORKE.AN. 

The professor raised a number of interesting 
points during his field trip on the seventeenth of March, 1966. 
These notes have been compiled so as to supplement both the 
Pr.ofessor 's ovm report to Docto:r Jacobs and the report which 
you will receive from J\,Tr. J .R. Angus. 

The Professor was very impressed by the extent 
of · the disease and the effects which it has on the Jarrah 
community. He fully appreciated the economic importance of 
Jarrah as a ti:moor specie-• and conse..quently the importance of 
_the disease·.·.~. He · did not consider,; that Phytophthora cinnamomi 
plays t,ll.e primary·role in t·his disease, and suggested that sil­
viculture and/or soils may. 

Phytophthora cinnamomi - Indigenous or Introduced? 

(1) r The fungus is regarded as being "universal." 

(2) The failure to recover Phytophthora by baiting in 
unaffected stands docs not prove that the fungus 
is not present there. 

(3) Tho fungus may be present in the unaffected f .orost 
out in a resting form. Lupin. infection will not be 
achieved unless the dormancy is brolrnn and the fungus 
given time to build up its inoculum level. 

(4) Chlamydospores of Phytophthora can be produced expe ri­
mentally in the laboratory. These could be used so as 
to arrive at a technique whereby th8 resting stage can 
be broken. 

(5) Direct plating of roots of known host plants from un­
affected areas could be tried to see if these will 
yield Phytophthora. 

(6) Could the present west-east trend of dieback be due to 
factors such as rainfall or cutting rather than the 
east-ward movement of the disease? 

(7) I It is .very important to establish conclusively whether 
phytophthora is indigenous or introduced. Such a de­
cision will greatly influence the methods used to con­
trol both the outbreak and the spread of the disease. 

Primary_gr_ Secondary Function of I'_hytQI:ihthora cinnamomi? 

( 1 ) \ 

(2) 

A degree of predisposition is usually neces s ary before 
a fungal pathogen attacks a plant. 

The primary role of Phytophthora in the "little leaf" 
disease has not yet been conclusively proven. This 
is regarded as a complex disease involving soils of 
impeded profile drainage, si1 2, llov1 dep th and l ovi 
nutrient status in combinatt on v:i th a fungal pathogen. 
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It was suggested that the same conditions may apply 
in Western Australia • .Among tho :factors listed were ·-

a) The periodic wetting and drying of the soil 
and the subsequent movement or the water 
table. 

,. l': 

1' ( ~: .. ,,· 

f..;;' 
1,:$ .. 

t · 
b) The low fertility of the soil. 

c) Aluminium toxicity. 

d) The loss of :fertility in conjunction with a 
second rotation. 

e) Changes in the ecosys.tcm as a rosul t of man's 
activities; i.e., trade cutting and road 
construction • 

(4) The point was raised as to whether a soil condition or 
sil vi cultural treatmcn t allo.wod a large buildup of 

/ inoculum of Phythophthora to ·occur. The fungus could 
· tnen take over and become the primary causo of Jarrah 

dieback. 

(5) The fact that of the 7 eucalypts tested, Jarrah was 
the least tolerant to exces s ive soil moisture, inter­
ested the Professor. He suggested that similar tests 

/ should be conducted on both tho susceptible and re­
sistant species of the understorey with particular 
emphasis on B. grandis. 

(6) The extension of soil temperature and soil moisture 
studies in all zones ranging from "unaffectcd 11 through 
to nold dcad 1

; v✓as suggested. The Professor also 
suggested th8t the soil moisture regime in the unaffec­
ted forest may not be adequate for the buildup of 
inoculum unless the conditions arc c~angcd as the 
result of man's activities. 

(7) Pathological disorders caused by root rotting organisms 
arc often kept in chccl<: by soil antagonism caused by 
such species as Morticrcllas and Trichodermas. The role 
of antagonistic :fungi and mycorrhizae in disease re­
sistance needs to be more fully investigated. 

GENERAL. 

(1) It is surprising that the undcrstor•ey species arc the 
:first to be affected. This is contrary to the 
Professor's experiences overseas . 

' (2) 1 
. :.· ... 

(3) 

(4) 

Great care must be used nhen interpreting the results 
in potted and sterilized soils. ~ ✓hen testing :for 
disease resistance in nutrient solutions the role of 
mycorrhizae in disease resistance must not be :forgotten. 

Pot trials under varying soil moisture regimes should 
be carried ant to tust the effect of soil moisture con­
tent on tho Qevelopmont of the disease. 

Instead of S '. 1il stc!'ilization the . use of pure sand as 
a culture mcc_ium , :as ntresscd. 
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Both pathologists expressed surprise by the difference 
in the surviv~l of Jarrah seedlings caused by thiram 
drenching. It was expected that the treat8d plots 
would be rc-infoctcd by Phytophthora as a result of 
spore wash. The pC;rsistant differcnc8s could be due 
to antagonistic :fungi, which, having re-invaded the 
tr·eated plots first, slowed dovm the re-entry o:f P. 
cinnamomi • ::: 

The study o:f the disease under field conditions 1,,vi th 
the minimum amount of soil dis turbancc vvas stressed. 

(Signed) • 

(F. Batini. A.D.F.O.) 

Harvey. 
7.4.66. 
FB:EJP 

<··•: 

•'• .,. The 2esponse is due to repeated applications 
of Thira~ at intervals of 6 weeks and not, as the 
party appears to have been advised, the result of 
a single treatment. 

F.D. Podger, 8/7/66. 
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ON THE JARRAR (EUCALYPTUS MARGINATA) DIEBACK IN 

WESTERN AUSTRALIA - ITS CAUSE AND CONTROL 

The dieback of the valuable jarrah (Eucalyptus marginata) in 

Western Australia has been observed for many years, and its cause 

·has been widely discussed. The most common opinion among pathologists 

and 'foresters seems to be that the fungus_ Phytophthora cinnamomi is 

the real ca.use of the disease. l'odge_r, Do.epel and Zentrnyer (1965) 

have demonstrated that this fungus occurs in the soils where the trees 

die. They have also sho_wn that seedlings of j arrah and Banksia grand is 

are sensitive to a factor in the soil where Phytophthora occurs. This 

factor is able to disperse readily through the soil and is sensitive 

to soil sterilization. ]',Iany foresters have the opinion that the very 

dry summer period in this area is primarily responsible for the die­

back of jarrah, and soil specialists have claimed that typical 

water-logging occurring in pockets in the soil might have something 

to do with the disease. 

On my visit to the jarrah area in March 1966, it was impossible 

to observe where water-logging had occurred last winter. Mr A.B.Hatch 

from the W.A. Forests Department, declared, however 1 that certain 

spots had been exposed to this phenomenon, but direct measurements 

of the water content in the soil at different times of the year 

had not been made. 

Present experiments by Llr. Podger showed that different zones 

can be separated in the forest. In the illost dangerous zone both 

Banksia and jarrah seedlings had died back. In another zone otily 

Banksia had died but not the jarrah. The expl~nation of this phen­

omenon is supposed to be the more or les s intensive attack by 

Ph~hthora cinnarnomi. 

-~To solve the problem of the di e back of j a rrah it s e ems most 
·· .-~ 

useful to compare this phenomenon with other known disease s of such 

a kind. Such diseases are the little-leaf disease of Pinus echi~uta 

in the South df the U.S.A., the dieback of birch _in southern Canada 

and adjacent parts of the U.S.A., the pole-blight of Pinus monticola 

in northern Idaho, the dieback of Pinus resinosa in New York Sta t e 

· and the Eutypelln canker of white ush in the north-eastern part of 

the U •. S.A.; from Europe ::, imilar die back can _be mc~ntione d in Pic ca 

. . ··-- _..._.,...,c..1o.1...1..:,'='u• 
,_-..:, , ~-~- . -··- ·· -- -·-'·· . 

.L"!!.e cununi -c ·ce ~, com~o □eQ ot ~ror~~~0~ ~- J. 
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abies on very shallow soil and in the so-called hybrid aspen 

(Populus tremula x trerauloides) in very exp·osed sites. The most 

comparable disease seems to be the little-leaf disease. Also in 

this case Phytophthora cinnamomi has been isolated from the soil 

where the trees die. Comprehensive investigations by especially 

Zak (1961) · on the life cycle of the fungus have shown that the 

formation of zoospores of the fungus - by which it is spread 

in the soil - is dependent on a very moist site and that aer~ 

ation of the soil can very effectively prevent the development and 

-· spread of the fungus. 

The above observation by Zak seemed to be confirmed on my 

visit to the jarrah areas for there were very similar conditions to 

those he describes where trees were healthy or dying respectively. 

Plants of jarrah and Banlcsia had died in experimental plots in a 

jarrah stand. There was 7 however 1 also an experimental field where 

jarrah plants and another ~~calyptus species (E. microcoris) were 

planted and growing healthy in a cl~ar-cut area where all old trees 

had died and where the ground had been ripped before the planting. 

An analysis of the lmown facts thus demonstrated seems to 

justify the following view of the problem 7 which, however, can only 

be definitely solved by further research 7 not at least field 

experi3ents combined with analyses of environmental factor~ such as 

soil moisture and its distribution, soil temperature, air temperature 

and transpiration of the trees. 

During a drought period - especially in the second dry 

summer - the young roots of the trees v,ill be very severely 

damaged by this drought. wnen the rain period begins the zoospores 

of the fungus Phytophthora cinnamomi germinate. Thus the fungus 

attacks the dead roots or weak living roots. The tree will then be 

~till more weakened and ev~ntually die. 
:.,\) 

The observation that the disease spreads along new forest 

roads could be attributed to the creation of favourable conditions 

for the development of the fungus such as wet spots. From such 

centers Phytophthora would attack first the more susceptible plants 

like Banksia, and on these host plants the fungal population would 

~ncrease in such a way that endbles it to attack the less susceptiblu 

specius like j .-.:.rrah . 
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is the presence of the fungus in the soil. According .;o 1,m; 

published data the fungus is supposed to occur only. sporadically 

in certain spots of the soil. It is recommended that this problem 

should be investigated more intensively. In oth8r investigations 

, the fungus Phytophthora cinnamomi has been demonstrated to be 

very widespread in the coil. Therefore, it seems likely to be the 

environmental conditions in the soil - especially the distribution 

of the moisture - that can be the most important factor for 

the development of the zoospores, which will be able to germinate 

only in very wet sites such as can be expected in connection V1ith 

water-logging. Thus, the characteristic oc-currence of the disease 

in spots can be explained. 

Z.ak (1961) has demonstrated that the zoospores in dry soil nrc 

dormant and also that aeration of the soil can prevent their 

development and thus eliminate the dieback of the trees. If the 

physical structure of the soil, where water-logging is normal in 

certain spots, can be changed for example by ploughing, it seems 

likely that the environment will become so unfavourable for the 

germination of the zoospores that the fungus cannot attack the 

roots. Thus, this interpretation can explain the sound plants of 

jarrah on the ploughed clear-cut area, whet~ the fungi earlier 

had completely killed the trees. 

A po&sible control of the dieback of jarrah could be by 

ploughing or scarifying the soil in living stands where water-

, logging usually occurs during the wet season. This treatment may 

be relatively expensive but not too costly compared to the timber 

value, and perhaps only a slight treatment would be necessary. 

Further research on this point is recommended. 

Stockholm, April 7, 1966. 

Erik Bjorkman 
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