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Abstract 

As part of a study of disease caused by Vhytophthoia. cinncmml 

in native vegetation, the mineral composition of diseased plants was 

compared with those free from disease, but grown under the same 

conditions. Young plants of Eucalyptus obliqua, three years old 

and with well-formed lignotubers, were selected (a) diseased plant 

from soil containing a high concentration of P. cinnamomi, and 00 

unaffected plant from an adjacent area where the soil was free from 

this pathogen. The plants were ashed and their mineral composition 

was compared by activation analysis using proton beams from the 

Melbourne University Cyclotron. Results showed a 70 per cent 

reduction in iron and^l% in titanium from diseased plants compared 

with disease-free plants. The reduction in iron is associated with 

severe chlorosis which occurs as a primary symptom in most plants 

attacked by this pathogen. 
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1. Introduction 

Phytoplvtlwfia. CA.twa.momi Rands has been shown1 to cause severe disease in 

the dry shrubby sclerophyll forests of the Brisbane Ranges, Victoria. The 

forests grow on the rocky slopes of a dissected tertiary plateau which rises 

400m above sea-level about 80km south-west of Melbourne. Soils are shallow, 

lateritic sands over sandy clays, and there is an impervious clay pan at 

depths of 0.6-2m. The forests consist of two strata, trees and woody under-

storey, and the dominant trees are the stringybarks, EucaZyptuA obtiqwx 

l'Herit, E. baxteAl (Benth) Maiden 5 Blakely, and E. vncAOKhyncha. F. Muell. 

In large areas the understor;y is dominated by the grcss tree, XanthonAhoea. 

aixAthaJULA R.Br., with BtuikAia. mtvigirtcrfa. Cav. and l.ibbzrJUa. Atfucta R.Br. 
Most of the 42 species comprising the woody flora are susceptible to the 

pathogen. The first symptoms of infection by the root-rotting fungus is the 

yellowing, or chlorosis, of the foliage and of the plant apices. Leaves turn 

yellow, then brown and finally the host dies, usually with leaves attached. 

This syndrome is characteristic of many widely different genera and species, 

for example, V. auAtfiatia, where the outer leaves turn yellow first, then the 

inner leaves, both gradually changing to a cinnamon brown before the whole 

plant collapses. There is no recovery. BankAia. leaves and apices first show 

yellow spots, then become bright yellow before turning brown and dying. 

Eucalyptus leaves may show chlorotic symptoms or may just turn grey-green 

before browning and death, or may die back gradually with loss of branches 

and subsequent epicormic growth. Within six months to one year after infection 

the forest understory becomes severely depleted, woody shrubs disappear, and 

the trees die back. Patches of bare ground replace the dense understorey and 

GahvuaA and sedges invade the forest floor. 

A similar syndrome appears for many different species, and chlorosis is 

usually the first symptom to appear. It was, therefore, decided to investigate 

http://CA.twa.momi
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the mineral composition of diseased plants compared with unaffected specimens 

grown under the same conditions. 

For comparing the mineral composition of diseased and unaffected trees 

the method of proton activation was employed which is well suited for this 

sort of work as no prior knowledge of the elemental composition of trees is 

needed. This method provides good activation sensitivities for many elements 

in the periodic table 2 - 3. It is further simplified in this particular case 

as for comparative studies of elemental concentrations absolute values are 

not required. 

2. Experimental Details 

Seedlings of EucaZyptuA Obtiqua, three years old, with well-developed 

lignotubers, were taken from adjacent areas of the Brisbane Ranges. Two plants 

were taken from diseased forest and two front nearby unaffected forest with 

similar soil, vegetation and topography. Previous experiments1* has shown that 

the only difference between these areas was the presence or absence of the 

pathogen. Tests5 detected the pathogen on the roots of the diseased seedlings, 

but it was absent from the unaffected plants. 

The roots from diseased and unaffected plants were first dried in an 

oven at a temperature of 105°C for 2-3 days and then ground. They were ground 

at 400°C for 48 hours which resulted in fine grey-white powder. 

The sample preparations for irradiation consisted of compressing the 

ashed roots into a 2mm deep recessed grove of an aluminium target holder and 

covering with a thin aluminium foil. In this way "thick-target" of both 

diseased and unaffected eucalyptus roots were prepared which were identical 

from activation point of view. The aluminium covering foil not only provided 
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electrical and thermal conductions but also stopped any sputtering; of the 

target material under bean bombardment. 

The target holder containing both the diseased and unaffected samples 

was placed in an insulated irradiation chamber, and was cooled with liquid 

nitrogen during bombardment to avoid any target damage due to the beam 

heating effects. The samples were irradiated in turns by 8.S MeV protons 

from the Melbourne University Cyclotron for one hour each at a beam intensity 

of up to ljiA-- The irradiated samples were allowed to decay for an hour 

before being counted with a 70 cc Ge(Li) detector and PDP-9 Computer-Analyser 

system. This wiiting pexiod prior to counting was essential to nllow the 

large amount of shorter lived activities, mainly positron, which were flooding 

the counting system to decay. 

The analysis of the recorded gamma spectra was carried out using the 

programme SEARCH5. This programme scans the entire spectrum, identifies the 

peaks, subtract the background and integrated various gamma peaks and calculates 

the respective errors. 

3. Results and Discussion 

The gamma ray spectra from activated roots of unaffected and diseased 

plants are shown in figures 1 and 2 respectively. Elements which after 

activation by 8.5 MeV proton, give rise to various gamma peaks in the spectra 

have been identified to be S, Ca, Ti, Fe, Zn, Sr and Zr, and are respectively 

labelled in the figures. There might well be some other elements too in the 

samples which could not be activated by 8.5 MeV protons or produced activities 

too short to be measured in our set-up. 

The areas under various gamma peaks are proportional to the concentrat

ions of the respective elements. As the samples of unaffected and diseased 
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trees were "tbick", ar.d irradiated and counted under identical conditions 

the peak areas due to different elements in the two spectra could be directly 

compared tc obtain the difference in elemental compositions in the two samples. 

In this way it was observed that the concentrations of Fe and Ti in the diseased 

sample were only,30% and 59% respectively of those in the unaffected sample. 

The concentrations of other elements S, Ca, Sr and Zr, however, were found to 

be identical within S%. 

t\ii i I'CT- studies are in progress6 on (i) separate analyses of root, apex 

and leaves which would provide evidence as to whether the effect is confined 

to uptake, transport or metabolism cf Fe and Ti; (ii) comparison of the mineral 

composition of a large range of susceptible and resistant species from diseased 

and unaffected forest; (iii) comparison of the mineral composition of the same 

plant species from diseased and unaffected vegetation from completely different 

soil types. Disease due to P. cJ.nna.momi. has been studied for deep sands at 

Wilson's Promontory7 and for deep krasnozem at Narbethong, and the mineral 

composition of plants from these soils will be compared with those from the 

Brisbane Ranges. 

http://cJ.nna.momi
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