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ABSTRACT

The thesis, comprising four articles (submitted and ready to be submitted), introduction with
literature review and conclusion, is presented for a Degree of Doctor of Philosophy. The four
journal articles represent four parts of a study on almond (Prunus dulcis (Mill) D.A. Webb)
fatty acid and tocopherol composition and the influence of different growing conditions,

including regionality and variety, solar ultra violet radiation (UVR) and drought.

Fatty acids and tocopherols are key nutrients which give almonds various therapeutic
functions in many health aspects, thereby, almond fatty acids and tocopherols are very
important for industry and researchers alike. Based on this significance, the current project
aimed to investigate: regional and variety differences particularly in Australian growing
regions and across Australian almond breeding selections; solar UVR effects; and the
influence of deficit irrigation and lipid maturation on tocopherol accumulation during almond

fruit ripening.

The regional and varietal study showed that genotype plays a greater role in differentiating
almond unsaturated fatty acids (USFA) and tocopherols than environment. The study also
found that irrigated regions predominant in Australia and California produced higher linoleic
acid concentration in almonds than rainfall dependant regions like Spain and other
Mediterranean countries. The results also demonstrated that selections No. 13 and No. 23
from the Australian almond breeding program had high Vitamin E content and oleic/linoleic
acid ratio (O/L ratio) comparable with the variety Guara and Somerton, but has a more

pleasing appearance for marketing promotion.

The investigation into the influence of solar UVR showed that a medium dose of increased
solar UVR from reflective white weed mat below trees enhanced almond tocopherol

concentration, i.e. 14% solar UVR increase enhanced almond tocopherol concentration by



30%. The increased solar UVR did not influence almond lipid content but slightly decreased

linoleic acid concentration (i.e. by 2%) and increased oleic acid concentration (by 1.5%).

An examination into the effect of deficit irrigation on almond composition demonstrated that
moderate water deficiency i.e. 85% of Evapotranspiration (ET,) irrigation did not impact on
almond lipid and tocopherol concentration, and fatty acid composition was unchanged. In
order to gain such circumstances, the deficit irrigation needs to be sustained during the

irrigation period, rather than up and down in a periodical way.

By studying almond composition during fruit development, almond lipid maturation and
tocopherol synthesis was found to predominantly occur in the early stages of fruit ripening; i.e.
95 to 115 days and 74 to 95 day after anthesis, 1.83 g /day per 100g almond and 0.58 mg /day
in 100 g lipids, respectively. On average, each kernel weighs 1.0 g, then during the time of 95
to 115 days and 74 to 95 day after anthesis, daily lipid accumulation in each kernel was 1.83

mg and daily tocopherol synthesis in each kernel was 2.2 ng.

In summary, this project concerns academic research and industry interests alike. The results
are expected to be useful for almond orchard management in aspects of irrigation, fertilization
and spraying, in order to control and improve almond kernel quality, as well as to provide

new information to the broader horticultural research area.
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