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Methods

Cultivation
The plants from five winter oilseed rape cultivars were grown in strips in 2 half fields; in one half
they were grown conventionally and in the other sustainably. Oilseed rape was grown in
IntrOd UCtion rbotation ovgr 4 years (2011-2014). with potato, win.ter wheat, winter and spring barley and field
eans. Cultivars Catana and Excalibur were grown in each of the 4 years, whereas Flash (2012-
2014), Lioness (2011-2013) and NK Grace (2011-2013) were grown in 3 years.
Conventional conditions were typical of current commercial practice and included application of
inorganic fertilizer, herbicides, pesticides and fungicides. Sustainable conditions involved
reduced pesticide inputs using integrated pest management strategies, reduced inorganic
fertilizer inputs by utilizing compost, legumes, green and precision farming, and improved soil
structure through reduced tillage and traffic.
Following harvest, the seeds from each cultivar grown under each cultivation practice were
bulked and five replicates were taken.
Analytical methodology
Oil extraction was carried out by Soxhlet extraction with isohexane, and oil content was
expressed as a weight percentage of the seed mass. Fatty acid methyl esters (FAME), released
from oils using sodium methoxide transesterification, were analysed by gas chromatography
(GC) on a CPWax-52CB column and individual FAME were expressed as a weight percent of total
FAME and as mg per g of oil. Tocopherol composition of the oil (mg kg oil) was determined by
high-performance liquid chromatography (HPLC) on a Lichrosorb Si60-5 column with
fluorescence detection. Phytic acid, extracted from rapeseed meal, was measured using Wade
reagent and UV spectrophotometry. % C, H and N were determined using an Elemental
Analyser.
Statistical treatment
To summarise broad scale variation the metabolites were analysed with Principal Components
Analysis (PCA) using GenStat 17. Plots of component scores were examined for association of
PCs with year, cultivar or cultivation practice.

Results

The data, comprising 49 variables (20 fatty acids as wt % and mg g oil, % oil, % C, H and N, phytic acid content and a—, y—, 0— and total tocopherol content), were analysed by PCA.

In 2011 only fatty acids and % oil were measured and therefore this year was excluded from the PCA analysis. ,
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* There were small differences according to cultivation practice but this was only within individual years. The evidence so far suggests

that cultivation practice has only slight effects on the quality of rapeseed.

e Data from further years are required in order to establish whether any consistent differences due to cultivation practice emerges.




