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ABSTRACT
The susceptibility of Sturt's desert pea (Swainsona f()rmosa), an ornamental

legUlne with red, pink and white flowers, to fungal root pathogens such as

Phytophthora cinnamomi, acts as a constraint to large-scale cOlnmercial production.

Developing lines resistant to such pathogens is the Inost desirable method of control,

as chemical control often results in chelnical resistance or tolerance, and

enviromnental pollution. Observations from the S. formosa breeding program at the

University of New England suggested that the white and pink lines may be more

susceptible to root disease than the more common red line. Therefore, the objectives

of this project were to establish whether a link exists between flower colour and

resistance to P. cinnamomi, to identify any biochemical or physiological Inechanisms

of resistance to P. cinnamomi, and to detennine whether it is possible to breed white­

or pink-flowered lines resistant to some common soilborne diseases.

Root, hypocotyl and detached stem assays were conducted uSIng each S.

formosa line to identify those lines resistant and susceptible to P. cinnamomi, and the

lnode of resistance inheritance was detennined in the F2 generation. Biochemical and

physiological resistance mechanisms to P. cinnamomi were detennined by measuring

anthocyanin content, soluble phenolic compounds and P-I,3-glucanase activity in

inoculated and non-inoculated hypocotyls and stems from each line. In addition, the

concentrations of leucoanthocyanidins and proanthocyanidins extracted from non­

inoculated stem buds were measured. Anthocyanin toxicity to P. cinnamomi was

directly examined, and proanthocyanidin toxicity was indirectly assessed following

precipitation by bovine serum albumin.

Red-flowered plants were asymptomatic after inoculation with P. cinnamomi,

but inoculated white-flowered plants showed severe symptoms and pink-flowered

plants exhibited intennediate symptoms. In addition, the reaction of the three S.

formosa lines to Pythium irregulare and Fusarium solani was similar to their reaction

to P. cinnamomi. Anthocyanin content of red and pink line hypocotyls was similar,

indicating that absolute and partial resistance respectively, were not related to

anthocyanin content and that anthocyanins were not toxic to P. cinnamomi. P-I,3­

glucanase activity did not differ between lines, or between inoculated tissue and

controls, suggesting that red line resistance was not associated with these

pathogenesis-related protein. Soluble phenolic concentration was significantly



different mnong the three S. formosa lines, but no difference was evident between

inoculated and non-inoculated plants, indicating that soluble phenolic compounds

prevented infestation by P. cinnamomi in the red line. The proanthocyanidins of

soluble phenolics were identified to be toxic to the fungus. This was confinned when

the supernatant of soluble phenolic compounds after precipitating proanthocyanidins,

by bovine serum albumin, was not toxic to the fungus.

A 3: 1 ratio of resistant to susceptible plants in the F2 generation indicated that

proanthocyanidin content was controlled by a single dominant gene \vhich also

determined flower colour. Polymerase chain reaction (peR) was used to amplify a

portion of the gene for anthocyanidin reductase, which converts anthocyanidin to

epicatechin, one of the precursors of proanthocyanidin. This confirmed the presence

of this pathway in S. formosa, which would explain the linkage between flo\ver colour

and resistance. The presence of epicatechin in the red and pink lines, but not in the

white line, was also observed in chromatograms obtained using high performance

liquid chromatography. In conclusion, it may be possible to get white flowered lines

with high disease resistance.
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